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© *~ Need for the study

CHAPTER I

INTRODUCTION.

.
. s ges -t

A research study titled "Research égiorities in Postsecondary
Vocational, Technical and Adult Education in Wisconsin for 1975~77" was
conducted in February, 1975. It was sent to administrative staff of
the vocational, technical and adult edﬁcation districts in Wisconsin
and they were asked to rank forty-five (45) vocational research areas/
topics for Wisconsin VIZE., The item that ranked second was "Determining
Performance Levels of Competencies for Job Entry."

At a state meeting on research and Planning, a consortia of five
ViBE districts were selected to study five to ten VTAE programs to-
determine performance levels of competencies for job entry. The ais-
tricts included were Blackhawk, Waukeéﬁa, Mid-state, Southwest and
District One (Eau Claire).

District One submitted two programs and from these the data
processing programmer competency area was selected by the state.

The determining of entry level competencies for the data Processing
programmer. is very pertinent at this time because of the many changes
which have occurred in recent years in data processing. Our main con-
cerns in teaching programmers should be to maintain releyancy of cur-
riculum content, instructional processes, competencies and performance

levels to be achieved. Programmers hired today are required to begin

9



writing programs, from the day they are hired, rather than only know
some body of knowledge since emphasis is on performance.

What are the competencies and performance levels needed to be a
successful entry level programmer? These things must be determined
before data processing curriculum can be efféctively evaluated and per-~
haps revised. The identification and analysis of the tasks performed
by programmers is the initial step in developing efficient data

processing programmer curricula.

Statement of the Problem

The problem researchéd in this study was a determination of the
performance levels of competencies for ;;b entry as a data processing
programmer.

Specifically, the study sought to answer the following Questions:

1. what tasks are performed by entry level programme:rs?

2. How frequently are these tasks performed?

3. What level of performance is necessary for these tasks?

4. How important are these tasks?

- 5. what is the future projected need for these tasks?

Purpose for the study

The basic purpose of the study was to determine the competencies
that;are needed by data processing graduates so they may became\success—
ful programmers in the world of work. The study sought to obtain infor-
mation that would be valuable to the vocational-~technical schools in

Planning their curricula in data processing to better meet these stu~

dents' needs. The results of the study will enable the vocational-~

10
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technical schools in the state to re~evaluate their data processing
programs. The results will be used to modify or maintain existing
data processing curricula.

Limitations

This study is limited by the following factors:

1. The number of questionnaires returned.

2. The data processing task descriptions used in the
questionnaire are subject to varying definitions and
interpretations.

3. The human element as it affects this writer and those
surveyed,

Delimitations of the Study

The area studied is restricted to the two year data processing
programs as approved by the Wisconsin State Board of Vbcationél,
Technical and Adult Education. The two year data processing progiram
is offered in nine of the state's postsecondary vocational—technicél
schools. For a listing of the nine districts, refer to chapter 3.

The population of this study is limited to those students who
graduated from a two year data processing program in 1973, 1974, and

1975, and are employed in data processing, and their supervisors.

11
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September, 1975.

CHAPTER II

RELATED LITERATURE

Studies dealing with computer programming tasks and curricula were
reviewed for information pertinent to this study.

Regular evaluations of the data processi;g curriculum can assist
in keeping the data processing program relevant to the needs of the
community in this rapidly changing technological field.

An article in the American Vocational Journal said the following

about vocational teachers:

Their job is to train people for jobs. If their instruc-
tion is to be realistic, its content and performance
standards must confoxrm to the iequirements of entry-level
positions in the labor market.

The objectives of vocational education is to provide any
student with the necessary skills and knowledge that
utilize the full potential of the student's abilities
and provides the employer with an employee who is
immediately productive with a minimum of retraining.

A study by Raymond M. Berger presented "the results of an investi-

gation of what in fact programmers are and do."3 In his study, Berger

lDr; Soskis and Mrs. Keeton, "How To-Stay In The Classroom and
Keep Up With Job Changes," American Vocational Journal, p. 42,

2robert M, Pesola, Sr., "Education For Employability In The Voca-
tional School," Data Management, p. 23, December, 1974.

3Raymond M. Berger, Computer Programmer Job Analysis Reference
Text, AFIPS, 1974, p. 1.

12
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developed a list of tasks and skills and asked programmers across
the nation to rate them in order of importance for their particular
job.

Searches were made through the ERIC for computer
programmers and performance levels in data ; .. 449 using appropriate
descriptors. This turned up a research report called, "Business Data
Processing Occupational Performance Survey."4 -Included in this report
is a list of 474 tasks performed by data processing personnel, of which
164 deal directly with programﬁing. In this "Business Data Processing
Occupational Performance Survey" the following tasks were performed by
over- eighty percent of the proérémmers who responded:

Desk check or debug programs after assembly or compilation,

Isolate and correct programming errors discovered during testlng,

Test new computer programs,

Code routine computer programs,

Revise computer programs, and

Test revised computer programs.5

A most recent related study completed in Wisconsin was in 1971 by
John L. Moseng entitled "p Study to Determine the Importance of Various
Aspects of Data'Processing Knowledge Desired of the Beginning Program-‘
mer and the Curricular Implications of thé Study." In Moseng's study,
"the questionnéire asked respondents to rate sixty topics of data.

processing knowledge on a four point scale. The respondents were asked

to rate the importance of each topic for a beginning programmer on his

4Sidney D. Borcher and John W. Joyner, "Business Data Processing

Occupational Performance Survey, Interim Report," Ohio State Unlversity,
March, 1973.

51bid.
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staff."® He found the following topics were rated highest by the
respondents: "Debugging Procedures, Disk OrganizétiOn, Program Docu
mentation Methods, Flow Charting, System Documentation, File Access
Methods, Definition of the Problem."7

Because of the many changes that have . .d during the past
five years in data processing, the author fe...; a current list of en
level competencies for computer programmers in Wisconsin is necessar
This ﬁill allow the nine technical institutes in Wisconsin which off
a data processihg programmer degree to re-evaluate their cur;iculum'
make sure they are meeting the needs of their déta processing gradua

and the community.

6John L. Moseng, "A Study to Determine the Importance of Various
Aspects of Data Processing Knowledge Desired of the Beginning Progranm
and the Curricular Implications of this Study," Unpublished Masters
Paper, UW-Whitewater, November, 1971. '

71pid.
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CHAPTER IIX

'PROCEDURES

In order to obtain the information desired for this study, two
research methods were ne First a questionnaire was developed an
sent to collect most o: " a. Second, a follow-up interview was
conducted to supplement and verify the data collected ffom the

questionnaire.

Selecﬁion of Population

The population included(in this study consisted of all data
processing associate.degree programming graduates at the nine Wiscons
vocational, technical and adult schools for the years 1973 through 19

and their supervisors/employers. The districts and schools included

were:
District One-Eau Claire ' District Nine-Milwaukee
District Two-La Crosse District Twelve-Appleton
District Four-Madison District Thirteen-Green Bay
District ‘Six-Kenosha District Fifteen-Wausau

District Eight-waukesha
Aﬂifgfhéf '508--data processing graduates and their addresses was
obtained from the nine districts. Three duplicates were identified ai

eliminated.

Preparation of Questionnaire

The questionnaire was developed in two stages. First a list of
data processing tasks was developed using textbooks, other research
studies from the review of literature, advisory committee members,

7
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other data processing instructors, course outlines, and fhe author's
past experience. Please refer to original task list developed in
Appendix A. The original task list was given to two local advisory
committee_members and three other data prbcessing instr;;£ors for thei
evaluation and comments. The questionnaire was revised.

To facilitate resronses the tasks were grouped into six categorie
as follows ¥ 'sis and design, program design, coding,
testing and debugging,_documentation, and miscellaneous. Each of the
tasks was assigned an item number within its group for réference
purposes. Gateway (Kenosha) Technical Institute was also conducting

a data.processing currioulum study. To aypid a;dﬁplicate mailing to -
the same students, a section was added tékthe questionnaira to collect
data for both studies at the same time.

Each respondent was asked to rate a task on a five point Likert
Scale relevant to four criteria: frequency, perfoimance, importance,
and future need. Each of the five points on the rating scale ware
defined for thg respondent (refer to Appendix E).

The following people served in an advisory capacity during the

development of this questionnaire:

Wayne Atkins - Assistant Director, District One, Eau Clairé
Roland Krogstad — State Vocational Education Consultant-~Researct
Ron Porath - Programmer, American National Bank, past

graduate, advisory committee member
Lloyd Kragenbring - Data Processing Manager, Gould National Batte:
advisory committee member

John Moseng - Data Processing Instructor, District One

Paul almquist ~ Data Processing Instructor, District One

Milo Swenson - Chairperson, Data Processing Department,
District One

Judy Ferber - Professional Secretary, District One

16
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The questionnaire was sent to three data processing programmers
(graduates from District One Technical Institute) and one data proces-
sing employer/supervisor for a pilot test. Each of the four individua
in the pilot test were asked for their reactions and suggestions. The
questionnaire was also reviéwed%by a member of the state staff of
vocational, technical and adult education.

The final questionnaire was developed incorporating the suggestio
made by the state.staff «ember and the pilot group (refer to Appendix :

An informational cover letter was developed and reviewed in the
same manner as the questionnaire (refer to Appendix E).

The questionnaire and the informational cover letter were com=-
pleted in early February, 1976.

Administration of Questionnaire

On February 17, 1976, the questionnaires were sent to 505 data.
processing graduates with an approp;iate cover letter signed by the
State Director of Vocational, Technical and Adult Education (refer to
Appendix B) and a stamped, self-addressed envelope. A pencil was
included to aié in completing the questionnaire. Also included in the
mailing was a second copy of the questionnaire with an appropriate
cover letter signed by the State Diréctor of Vocational, Technical and
Adult Education (refer to Appendix D) and a stamped, self-~-addressed
envelope. The graduates were asked in their letters to give this
second copy to their data procéssing employer/supervisor for them to
£fill oﬁt and return. Fiéty-four of these questionnaires mailed‘to the

graduates were returned by the post office with no forwarding address.

These 54 names were checked in phone books and the vocational district

17
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registrars were contacted for more recent addresses and 32 were
remailed. On March 3, 1976, 357 follow-up questionnaires were sent to
non-returnees. with an appropriate follow-ﬁp letter (refer to Appendix
The cut-off date for return of questionnaires was April 1, 1976. Afte
the cut-off date three supervisor and one graduate return was received
and were not included in the study.

When approximately half of the returns were received, a frequency
count of responses was made. Next; a guide for use in interviewing
graduates and"émploYers was developed. The interviewing’was done to
supplement and varify the questionnaire findings. Dﬁriﬂg the weeks of
March 22-~26, March 29-April 2, and April 5-9, 1976, 26 graduates and
21 employers were interviewed (refer to Appendixes G and H for inter-~
view guides).

Tabulation of Completed Questionnaires

The returned questiohnaires were coded and the data punched into
punch cards and verified fof daccuracY. Each answer for a task was
recorded exact}y as it was indicated (example: if the 3 was circled,

a 3 was recordéd). A computer program was used to process the‘data and

calculate the following statistical measures:

18
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Description Formula

Total Number of each Answer

£ 1
Frequency of Response for each Task

2 : L X
Mean = ee——
M N
Standard Exror (SE) of the SD
2 SEy = ——
Mean (M) VN
rion2 1x2 5x \ 2
Standard Deviation Sh = 28 -~ [248
N N
Standard Error (SE) of the SE " sb
Standard Deviation (SD)2 SpD \/"‘“""_:?.ﬁ_

Upon completion of these statistical computations, the rank value
and the mean. difference of the ranks for graduates and employers were

calculated manually.

IRefer to Appendix M and N

“2pafer to Appendix O

19




CHAPTER IV

FINDINGS

Introduction

This chapter presents the findings of the entry level competencies
for data processing programmers. The chapter is divided intq-fhree
‘parts: returns, Questionnaire data, and follow~-up interviews,

Returns |

Tables 4.1A through 4.4 show the number of éuestionnaires that
were mailed and returhed.

TABLE 4,13

QUESTIONNAIRE MAILINGS AND RETURNS
FOR GRADUATES

No. Percent
Mailed 505 | -
Mailed-Delivered 480 100
Responded : 216 45
No Response 264 55

‘In view of the fact that some of these graduates have been aWay‘
frow. their training institntioh for as long as three and one-half yearé;f‘:
tiis responsezraté appears-to be satisfactory. also some of the gradu—.rN“
ates that wers-not in data processing may not hava returned their

aeestionnaires.

12
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TABLE 4.1B

RESPONSES BY NUMBER OF PROGRAMMERS
EMPIOYED IN INSTALLATION

Graduates | Employers
No. Prog. <
No. % No. %
0-5 66 | 48 38 | 47
6~25 44 32 30 | -37
>25 28 | 20 13 | 16
TOTAL 138 | 100 | 81 | 100

Table 4.1B shows that small, medium, and large size data pProcessing

installations were well represented in the study.

TABIE 4.1C

EXPERIENCE OF RESPONDENTS
BY NUMBER OF YEARS OF PROGRAMMING

Yrs. Experience Graduates Employers
0-1 51 3
2-3 80 6
4-10 -7 51
> 10 o 21
TOTAL 138 81

This table indicates that most of the graduates had from none teo
three years experience which is to be expected because they all gradu-
ated in the past three years. All of the employers indicated program=-

ming experience with most having over four years.

21
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TABLE 4.2
Gl I "'MJS OF GRADUATH &ESPONDENTS
No. Percent
Total Responded 216 100
Currently Programmers 138 64
D. P. Related - Not Programmers 30 14
Not in Data Processing 48 22

As can be seen from this table, nearly two out of three respondents
were bona fide programmers. The "Currently Programmers" group consﬁi-b
tuted the base upon which the findingE“Qeie tabulated. - D. P. Related
and Non-D,P: were eliminated from further tabulation.

Each graduate was mailed a copy of the questionnaire which he/she
was requested to give to his/her employer. Because of this technique,
it is not possible to ascertain the number of potentiél employer

respondents. Employer fésponse was:

TABLIE 4.3

i
| EMPLOYER RESPONSES

Usable 81

Unusable 2%
TOTAL 83

Inasmuch as the number of employer respondents (83) represents
50 percent of the total graduate respondents who were working in data

processing (168), this response rate for employees is viewed as being

*Employers noted that they lacked programming experience.

22
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very good.
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In many instances it was indicated that one employer was

completing the guestionnaire after having been given a copy by two or

more of his/her employees.

TABLE 4.4

RESPONDENT RETURNS BY DISTRICTS

District No.,

District

Mailed
Graduates

Grad. Respondents
Programmer

Grad, Respondents
D.P. Related
. Not Programmers

Grad. Respondents
Not In D.P,

Eoployer
Raspondents

(-3 N S

12
13
15

Eau Claire
La Croase
Madigon
Xeanosha
Waukesha
Milwaukee
Appleton
Green Bay
Waus._.a

45
S2
84
74
15
95
{9
36
S5

15

?
19
31

0
21
12
19
14

Vi 9D Wwowwm

-

bWOOVFOLO WL

9
3
15
12
4
12
-6
11
9

TOTALS.

505

138

w
(=]

&

81

Table 4.4 indicates the number of questionnaires mailed to gradu-

ates and returned for graduates and employers by district within

Wisconsin.

A few respondents added comments on their returns.

letter may be found in Appendix Q.

23
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Questionnaire Data

Tables 4.5 through 4.28 depict the following measures for the
four columns of the survey (frequency, performance, importance and
future need) for each of the 75 tasks listed:

1. GROUP RANK - rank within group

2. 1ITEM RANK - rank within entire task list

3. MEAN -~ AVERAGE RESPONSE - computed as indicated in chapter 3

4. STANDARD DEVIATION - computed as indicated in chapter 3
These measures are indicated for both the graduate and employer groups.
The mean difference of the ranks for all 75 items between graduates and
employers was 4.63 for frequency, 5.68 for perfOrﬁance, 6.32 for
importance, and 5.44 for future need. This was not a significant dif-
ferené&e and cén be referred to in Appendix O. Appendix P lists the
graduate and employer ranks for all tasks by description. Each table

shows the four measures for a single task grouping.

24



17

+ Tables 4.5 through 4.10 deal with frequency performed.

TABLE 4.5

RANKING OF TASKS PERFORMED IN SYSTEMS ANALYSIS AND DESIGN IN TERMS OF
FREQUENCY OF PERFORMANCE FOR ENTRY LEVEL PROGRAMMERS

ITEM . «~v-==-GRADUATE - 41 EMPLOYER: X
NO. TASK DESCRIPTION GROUP ITEM MEAN® S D GROUP ITEM MEAN* S D X
RANK RANK RANK RANK L
1.00 SYSTEMS ANALYSIS AND DESIGN ' . "
1.05 WORK WITH OTHER PROGRAMMERS ON PROBLEM . . [ ) 07.0 4.13 1.07 ol. 09.0 4.07
1.01 USE COMPANY SYSTEM STANDARDS . . . . . . . . [N . 02. 08.0 4.10 1.26 03. 17.5 3.65
1.04 WORK WITH SYSTEMS ANALYST ‘ON PROBLEM . . . . .« .. . 03. 19.0 3.53 1.37 02. 10.5 3.99
1.08 PREPARE A PRINTER SPACING FORM « « . « « o « « e .. . 04, 34.0 3.06 1.08 04. 35.0 3.04
1.03 WORK WITH USERS ON PROBLEM . . o . . . « + o « &« e e e 05. 37.0 2,98 1.36 05..  40.0 2.80
1.10 PREPARE A DISK RECORD LAYOUT . . . + « « « o + o + « s« « « « .| 06. 45.0 2.59 1.20 06. 45.0 2.73
1.07 PREPARE A CARD RECORD-LAYOUT . « . + &« v « « « o o« + s « « « .| 07. 49.0 2.49 1.08 07.~ 52.0 2.58
1.02 WRITE A DETAILED DESCRIPTION OF A PROBLEM. . . « « « « . « . .| 08. 51.0 2.40 1.27 10. 64.0 2.04
1.06 PREPARE A SYSTEM FLOWCHART . « « . « « 4 « . « & e s o oe . .| 09, 55.0 2.30 1.12 09. 61,0 2.17
_______ 1.09 PREPARE A TAPE RECORD LAYOUT . « . = + + « « = o + = o =+ . .)20. 57.5 2.27 -1.17 || o8. ss.0 2.28
1.11 PREPARE A PAPER TAPE RECORD LAYOUT . ce e e e T BT 75.0 1.12  0.43° h 11. 75.0 1.33
- N . -
*Mgan: 1 = Never 2 = < Monthly 3 = Monthly 4 = Yeekly 5 = Daily _(Sea Appendix E)

h}

Table 4,5 indicates that among the eleven tasks within the'éystéms

analysis and design group, working with other programmers on a problem

was the one most frequently performed in the opinion of both graduates
and employers. This task also ranked very high in the entire task list

(75 items), with graduates ranking it 7th and employers ranking it 9th.

Using company system standards and working with systems analyst on prob-

lems were also rated as being frequently performed by both graduates

and employers, Preparing a paper tape record layout was almost never

performed by either graduates or employers. Both rated it lowest in
the system analysis and design group and also lowest in the entire‘task

list (75 items).

25 o

ERIC

Aruitoxt provided by Eic:



18

TABLE 4.6

RANKING OF TASKS PERFORMED IN PROGRAM DESIGN IN TERMS OF
FREQUENCY OF PERFORMANCE FOR ENTRY LEVEL PROGRAMMERS

ITEM GRADUATR e EMPLOYER = mmrmominiemn

NO. TASK DESCRIPTION : GROUP ITEM MEANA S D GROUP ITEM MEAN® S D
RANK BRANK RANK RANK
2.00 PROGRAM DESIGN
2.09 SELECT APPROPRIATE DATA NAMES FOR DATA . . . . . . 0l. 09.0 4.05 1.11 02. 22,0 3.49
2.03 PREPARE A TEST DATA FOR PROGRAMS . . . . . ., . e v o« oo . {02, 18,0 3.55 1.11 01. 13.5  3.81 .
2.01 USE STANDARD FLOWCHART SYMBOLS . . . . . . . . . « o o 03 25.0 3.26 1,22 03. 23,5 3.44 -
2.07 USE STRUCTURED PROGRAMMING TECHNIQUES. . . . . . . « . . . « -] 04, 26,0 3.22 1.51 05. 38.5 2,81 -
2.02 PREPARE A GENERAL (LOGIC) PROGRAM FLOWCHART. . . . . .« . | 0S. 35.5. -3.01 1.10 - 04. 33.0 3.1l
2.10 SELECT FILE ORGANIZATION & ACCESS METHODS FOR DATA FILES <« |06, 47.0 2.55 1.3 08. 56.0 2.40
2.03 PREPARE A DETAIL PROGR/M FLOWCHART . . . . . . . o . . . . . .« )07, 50,0 2.47 1.20 06. 46.0 2,68
2.06 DIVIDE A PROGRAM INTO MODULES. . . v v v v 4 v v 4 v v v o . «]08. 59.5 2.26 1.17 07. 54.0 2,53
2.11 SELECT APPROPRIATE PROGRAMMING LANGUAGE FOR PROBLEM. « .09, 68.0 1.78 1.28 10.  69.0 - 1.65
- 2.05 PREPARE A DECISION TABLE . « . ¢ o 4 v 0 . . . . . . v o o100 73,0 1.52 0.83 09. 67.0 - 1.79
2.04 PREPARE A GRID CHART « & ¢ v v 4 v 4 4 vt v s b o e a e o 1. 74.0 1.23 0.55 11. 72,0 1.51~

*Mean: 1= Never 2= < Mobthly * 3 = Monthly & = Weekly 5 = Daily - (8ee Appendix E)

In Table 4.6 the graduates chose selecting appropriate data names

for data as the most frequently performed task in the program d651gn
group. Employers ranked this task number two in the group. The gradu~-

ates also ranked it very high in the entire task list with a rank of 9

of 75. Use company system standards was rated most frequently per-
formed by entry level programmers for this group. and the graduates

rated it second. Three tasks, select appropriate programming - language

for problem, 'prepare a decision table, and prepare a grid'chart were

rated lowest in the group by both graduates and employers. 'They'were
-also rated very low in the entire item list by both, ranking 68, 73,

and 74th by graduates and 69, 67, and 72nd by employers respectiVely.
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TABLE 4.7

RANKING OF TASKS PERFORMED IN CODING IN TERMS oF
FREQUENCY OF PERFORMANCE FOR ENTRY LEVEL PROGRAMMERS

ITEM . GRADUATE EMPLOYER~w e
NO. TASK DESCRIPTION GROUP ITEM MEAN® § p GROUP ITEM MEAN®* § D

' RANK RANK RANK RANK :
3.00 CODING
3.26 USE CODING SHEETS. « v v v v 4 o o v v v v w ww e ... .Jol. 03.5 4.52 1.01 O0l. - 03.0 4.74 0.70
3.20 WRITE COMMENTS IN PROGRAM. . . & o i v v w w w ' n v vw oo, 02. 12.0 3.9 1.20 02. 08.0 4.16 1.08,
3.02 WRITE HIGHER LEVEL LANGUAGE INSTRUCTIONS . . . . . . . . . . . 03. 13.0 3.8 1.53 03. 12.0 3.91 1.62
3.16 WRITE ERROR ROUTINES « + « v « & o o o v u w w o wv oo 04, 17.0 3.64 1.18 07. 21.0 3.51 '1.21
3.09 WRITE SEQUENTIAL DISK FILE HANDLING ROUTINES . . . . . . . . . 05. 20.0 3.50 1.26 08. 25.0 3.41 1.37
3.22 WRITE EDIT ROUTINES. .« v v 4 o o a o b a w w o s oown e 06. 21.5 3.42 1.13 05.  17.5 3.65 '1.08
3.05 USE DISIK SORT UTILITY ROUTINES . « . . . . .. . ... ... .lo7. 230 3.36  1.29 04. 16.0 3.73 1.20
3.13 USE CARD FILE HANDLING ROUTINES. . . o . . . o . . . . o .. . 08. 24.0 3.33 1.29 09. 27.0 3.32 1.43
3.17 USE LIBRARY ROUTINES « o v o + & « o v v v v v v v v oovnoos 09. 27.0 3.19 1.47 06. 20.0 3.54 1.38
3.07 WRITE TABLE SEARCRING INSTRUCTIONS . o o o . o . o v o o o o . 10.  28.0 3.17 1.15 1. 31.0 3.21 1.2%
3.12 USE TAPE FILE HANDLING ROUTINES. . + « v o v v o o v v o v o olm, 29.0 3.16 1.48 12, 32.0 3.20 1.41
3.06 WRITE TABLE BUILDING INSTRUCTIONS. « « v o o o o v n v o v o o 12, 30.0 3.13 1.18 13.  34.0 3.07 1.28
3.10 USE INDEX-SEQUENTIAL DISK FILE HANDLING ROUTINES . . . . . . .| 13, 33.0 3.07 1.32 10, 29.0 3.29 1.39
3.15 WRITE SUBROUTINES- « v v o v v v v o o o o m o v oo, 4. 40.0 2.91 1.42 14,  36.0 2.98 '1.36
3.21 WRITE INSTRUCTIONS FOR INTERHAL/EXTERNAL CONTROLS. . . . . . .| 15. 42.0 2.76  1.42 15. 37.0 2.87 . 1.42
3.11 USE RANDOM DISK FILE HANDLING ROUTINES « o o o . . .« . . . . .| 16. 43.0 2,63 1.34 16. 48.0 2.65 " 1.3%
3.19 USEMACRDS + & - v v vt v v tm ahm e nae st 17.  52.0 2.37 1.49 18. 55.0 2.41 1,50
3.14 USE'DATA COMMUNICATIONS ROUTINES . o . . . . ... .. ... .|18 56.0 2.28 1.42 2l.  63.0 2,11 1.3
3.04 USE TAPE SORT UTILITY ROUTINES « v v v o v v v v v v v v o oo 19. 59.5 2.26 1.38 17. 53.0 2.56 1.48
3.03 WRLIE REPORT PROGRAM GENERATOR LANGUAGE INSTRUCTIONS . . . . .| 20. 63.0 2.06 1.58 19.5 61.0 2.17 1.49
3.08 WRITE TABLE SORTING INSTRUCTIONS « . o o o o 2 o o v v v o . |21, 64.0 1.99 1.13 19.5 61.0 2.17 1.23
3.0l WRITE ASSEMBLER LANGUAGE INSTRUCTIONS. o o . . . . . . .. . .| 22. 65.0 1.95 1.43 22.  65.0 1.98 1.41
3.23 WRITE CHECK DIGIT CHECKING ROUTIMES. . « . . . . . . . . .. .| 23 66.0 1.88 1.09 24. 68.0 1.73 1.08
3.18 WRITE LIBRARY ROUTINES « v o o ¢ o o o o v o w w o v v v v |24, 67.0 1.83 1.14 23, §6.0 1.95 1.23
3.24 WRITE CHECK POINT-RESTART INSTRUCTIONS o o . . . . . . . . . .| 25. "69.0 1.73  1.04 25. 70.0 1.63 0.92
3.25 WRITE FORM TEST PATTERN ROUTINES . . « . . .. . ... ... .| 2. 70.0 1.70 1.05 26. 73.0 1.50 0.84%

"Mean: 1= Never 2= & Monthly 3= Monthly 4 = Weekly S = Datly  (See Appendix E)

Table 4.7 depicts three tasks, use coding sheets, write comments in progras .

and write higher level language instructiong ranking. 1, 2,.and.3.by -both graduates - - -
and employers for frequency performed. These three tasks also ranked very high in

the entire list. Use coding sheets held an item rank of 3, according to employers

and 3.5 by graduates. Write comments in program had an item rank of 8 for employ~-

ers and 12 for graduates. Write higher level lanquage instructions ranked 12th for
employers and 13th for graduates in the entire list (75 items). Write form test

pattern routines ranked last in the group for both graduates and employers. For

item rank the employers 1listed it 73rd and the graduates, 70th, indicating that

it is not done very often. Write check point-restart instructions was listed

second to last in the group by both groups answering qugstionna;res. It was aleo

very low in item rank, rating 70th by employers and 69 by graduates. ”uﬂ

A b 8 2t i
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TABLE 4.8

RANKING OF TASKS PERFORMED IN TESTING AND DEBUGGING IN TERMS OF
FREQUENCY OF PERFORMANCE FOR ENTRY LEVEL PROGRAMMERS

ITEM =~===~=~GRADUATE ’[ EMPLOYER
NO. TASK DESCRIPTION GROUP ITEM MEAN®# S D GROUP ITEM MEAN® S D
RANK  RANK RANK RANK

4.00 TESTING AND DEBUGGING

4.0l READ A PROGRAM LISTING . .. . . . S e e e e e e e 01. 01.0 4.85 0.50 ol1. 01.0 4.93 0.31
4.02 DpESK CHECK A PROGRAM . . . . , . . . . . . .. C e e e e e 02. 02.0 4.54 0.74 02. 02.0 4.81 0,39
4.03  CORRECT SYNTAX (CLERICAL) ERRORS . L e kR 03.5 4.52 0.79 03. 04.0 4,67 0.67
4.04 CORRECT LOGICAL ERRORS . . . . . e e e e c e e e e 04, 06.0 4.45 0.78 04. 05.0 4,62 0.64
4.09 TEST PROGRAM USING TEST DATA . . . . . . .. ... ... . .. 05. 10.0  4.04 0.92 05. 06.0 4.42 0,72
4.07 READ A FILEDUMP . . ., , . . ... f e e e e c e e 06.5 14.5 3,68 1.12 06. 13.5 3.81 1.12
4.08 READ A CROSS-REFERENCE LISTING . L T 06.5 14.5 3,68 1 35 08. 19.0 3.64 1.44
4.10 TEST PROGRAM USING LIVE (USER) DATA. . . . ., . . . ..... .| 08. 16.0 3.65 1.07 07. 15.0  3.74 1.12
4.06 READ A MEMORY DUMP . . , , . . . . I T T 09. 32.0 3.08 1.29 10. 30.0 3.27 1.41
4.12  RECOMMEND- -CORRECTIONS OR MODIFICATIONS TO PROGRAMS . . . . . .| 10. 39.0 2.93 1,22 09. 28.0 3,30 1.23
4.05 READ ATRACE . . . .. . S e e e e e e e e e e e 11. 57.5 2.27 1.19 . 44.0 2,74 1.31
4.11 EDIT PROGRAM FOR EFFECTIVE USE OF AUXILIARY STORAGE. . . . . .| 12. 62.0 2.20 1.30 12. 59.0 2.25 1.25

" oan: 1 = Never 2 = < Monthly 3 = Monthly 4 = Weekly 5 « Daily (See Appendix B)

ERIC
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.program using test data. -All five tasks also ranked very high in the

errors as Sth and graduates, 6th. Testing program using test data was

Table 4.8 indicates that awong e twelve tasks wicthin the testing
and debugging group, five .tasks were performed almost daily in the
opinion of both graduates and employers, all having a mean (average) of

above 4.0 out of five. These five tasks starting with the most fre-

quently performed were: reading a program listing, desk checking a

program, correcting syntax errors, correcting logical €rrors, and test

entire task list with graduates and employers ranking reading a program

listing as 1st. Graduates and employers ranked desk checking a program

as 2nd. Correcting syntax errors was ranked 3.5 by graduates and 4th

by employers in the entire list. Employers ranked correcting logical

ranked 6th by employers and 10th by graduates. Reading a trace and

editing program for effective use of auxiliary storage were rated second

to last and last respectively by both .graduates and employers.. . ... ..o ...

28 | -
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TABLE 4.9

RANKING OF TASKS PERFORMED IN DOCUMENTATION IN TERMS OF
FREQUENCY OF PERFORMANCE FOR ENTRY LEVEL PROGRAMMERS

ITEM GRADUATE EMPLOYER==w~mwmwmm
NO. TASK DESCRIPTION GROUP ITEM MEANX S D GROUP ITEM MEAN® 8 D
RANK RANK RANK RANX

5.00 DOCUMENTATION

5.02 WRITE COMPUTER OPERATOR INSTRUCTIONS . f e e e e e

cee 101, 3.0 311 1.22 01. 23.5 3.4 1,23
5.03 WRITE DOCUMENTATION UFDATES AFTER A PROGRAM REVISION . . . . .| 02. 38.0 2.96 1.19 02. 26.0 3.35 1.22
5.01 PREPARE A PROGRAM DOCUMENTATION MANUAL e e e s s s s .., 03, 48.0 2.51 1.27 03. 41.0 2.78 1.34
5.04 SUMMARIZE THE CONTROLS IN PROGRAM TO DETECT ERRORS . . . . . .| 04, 53.5 2.34 1.30 04, 42.5 2,77 1.24
5.05 SUMMARIZE CALCULATIONS USED IN PROGRAN . . . se s e s ., .05, 61.0 2.25 1.22 05. 49.0 2,64 1.32

*Mean: 1 = Never 2 = < Monthly 3 =Monthly 4eWaekly S5 = Daily (See Appendix E)

Table 4.9 shows the task write computer operator instructions was -

indicated as being performed most frequently by both graduates and

employers in the documentation group. Summarize calculations used in

program was rated lowest in the group by both gfédﬁétes and employers.
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- TABLE 4.10

BANKING OF MISCELLANEOUS TASKS PERFORMED IN TERMS OF
FREQUENCY OF PERFORMANCR FOR RNTRY LEVEL PROGRAMMERS

ITEM ~GRADUATE EMPLOYER
NoO. TASK DESCRIPTION' GROUP ITEM MEANA S D GROUP ITEM Mg 8D |
BANE RANK RANK RANK

6.00 MISCELLANEOUS

6.06 USE JOB CONTROL LANGUAGE (CONTROL CARDS) . . . . . . . ... .|OL 05.0 4.49 1.15 0l. 07.0 4.37 1.24

6.03 PERFORM PROGRAM MAINTENANCE. « + » « o . o + o o o . ... ..|02. 11.0 3.9 1.07 02. 1:0.5 3.99 1.0l

6.02 PATCH COMPUTER PROGRAMS. « « « « v v v o o v v v w o v v .. .03, 21.5 3.42 1.48 06. 50.0 2.61 1.57

6.05 OPEBATE COMPUTER FOR PROGRAM TESTS . . . « . . . . . ... ..| 04 35.5 3.01 1.62 04. 42.5 2.77 1.66

6.08 PERFORM NUMBER SYSTEM ARITHMETIC « . . . « . . « o . ... ..|05 41.0 2.81 1.58 03. 38.5 2.81 1.60

6.01 KEYPUNCH PROGRAM . + o v v v s o o o v o v v o wu.uoo. .|06, 4.0 2.61 1.31 05. 47.0 2.67 1.32

6.09 CONVERT NUMBERS BETWEEN NUMBER SYSTEMS . . . . .. ... ...|07. 46.0 2.5 1.47 07. 5L.0 2.59 1.5%

6.07 USE VIRTUAL STORAGE TECHNIQUES « « . . . . . . . . . .. .. .1 08, §3.5 2.3 1.6 08. 57.0 2.39 1.57

6.04 CONVERT A PROGRAM TO ANOTHER LANGUAGE. . . . . . . .. ... .109. 71.0 1.5 0.8 10. 76.0 1.46 0.79 _

6.10 PREPARE PRINTER CARRIAGE TAPE. « « o . « « o « v . . . ... .|10. 72.0 1.53 0.66 09. 71.0 159 0.77 :
*Mean: 1= Never 2= <Monthly 3= Mouthly 4 = Weskly 5 = Daily  (Ses Appendix B) e

Table 4,10 both the graduates and employers selected use job con~

trol languages as the most frequently performed task in the miscella~

neous group. This task was also rated very high in the entire task list
with the graduate rating it 5th and the employers, 7th. Both also chose

perform program maintenance as the second most frequently performed task™ -

<

in the group. The least frequently performed task aécording to the

graduates was prepare a printer carriage tapeiwwggg}gzggg“Eggggmigwgyhﬂwm

o s ot

in the group 6f 10. The employers rated convert a program to another

language as being the lowest in the group and the graduates rated this
one 9th in the group of 10. These two tasks were also rated very low in

the total list of 75 items. The graduates rated prepare a printerﬂ

carriage tape 72nd and employers, 71st. Convert a program to another

language was rated 74th by employers and 71st by graduates.
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Tables 4.7:" thmrugt 4.16 deal with the performancé level or pro-
ficiency needed by entry level programmers over a range from leading
others in performing the tasks to merely assisting others.

TABLE 4.11

RANKING OF TASKS PERFORMED IN SYSTEMS ANALYSIS AND DESIGN IN TERMS OF
PROFICIENCY NEEDED BY ENTRY LEVEL PROGRAMMERS

ITEM ’ GRADUATE EMPLOYER
NO. TASK DESCRIPTION GROUP ITEM MEAN* S D GROUP ITEM MEAN* S D

RANK RANKR RANK RANK

- — L}

1.00 SYSTEMS ANALYSIS AND DESIGN
1.05 WORK WITH OTHER PROGRAMMERS ON PROBLEM . . . . . .. . .. . .|01.5 19.5 3.71 0.81 ol. 09.0 3.43 0.73
1.08 PREPARE A PRINTER SPACING FORM . . . . « « « o . . .« + « . . .|01.5 19.5 3.71 0.86 02. 19.5 3.36 0.83
1.10 PREPARE A DISK RECORD LAYOUT . . . . . v e s s o s s . e . o103, 26.0 3.66 0.97 04. 31.0 3.22 0.83}
1.07 PREPARE A CARD RECORD LAYOUT . « . « ¢ + » s ¢« s« o + + « o « « |04 31.0 - 3.57 0.98 03. 21.0 3.33 0.89]
1.09 PREPARE A TAPE RECORD LAYOUT « « « « + « « ¢« o « o « + o + o . §05. 37.0 3.49 0.96 05. 33.0 3.21 0.83
1.04 WORK WITH SYSTEMS ANALYST ON PROBLEM . . . . . . . . . .« « . . 06. 44.5 3.37 0.89 06. 40.5 3.11 0.98
1.01 USE COMPANY SYSTEM STANDARDS « . . « + « + o « » + o« + o o « « J07. 46.0 3.34 0.80 08. 51.0 2.97 0.85
1.03 WORK WITH USERS ON PROBLEM « . v & ¢ o « ¢ « s s o o + o o « + [08. 52.0 3.26 0.92 09. 63.0 2.75 0.98
1,06 PREPARE A SYSTEM FLOWCHART « o . W + « ¢ « v v s o o + « . « . 109. 52.5 3.21 1.06 07. 47.0 3.00 o0.88
1.02 WRITE A DETAILED DESCRIPTION OF A PROBLEM. . . . . v e e« o J10. 69.0 2.96 0.88 10. 66.0 2.64 0.78
1.11 PREPARE A PAPER TAPE RECORD LAYOUT . . « « . + « « «. o« « « « o }11.  75.0 2.05 1.21 11. 75,0 2.28 1.15

*Mean: 1 = Very Low 2 = Low 3 = Average 4 = High 5 = Very Righ (Sae Appendix E)

Table 4.11 indicates that among the twelve tasks within the Sy3-

paring a printer spacing form needed the highest performance in the

SO S ——

opinion of the graduates. The employers rated these two tasks as lst .

and 2nd also. Preparing a paper tape record layout was rated last by

both graduates and employers in the group and the entire list of all

items.

e S o 70 e et e
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TABLE 4.12

RANKING OF TASKS PERFORMED IN PROGRAM DESIGN IN TERMS OF
PROFICIERCY NEEDED BY ENTRY LEVEL PROGRAMMERS

ITEM GRADUATE: EMPLOYER:
NO. TASK DESCRIPTION GROUP ITEM MgAN® S D GROUP ITEM MEAN* S D
RANK RANK RANK RANK

2.00 PROGRAM DESIGN.

2.09 SELECT APPROPRIATE DATA NAMES FOR DATA « « » « « « o « « « « . | Ol. 10.0 3.85 0.80 03. 27.0 3.26 0.96
2.08 PREPARE A TEST DATA FOR PROGRAMS « « + . 4 o o« o ¢ o o « « « « {02. 21.5 3.70 0.84 Ool. 16.0 3.39 0.8
2.0l USE STANDARD FLOWCHART SYMBOLS + « « « « & o s o « o « « « - | 03.5 24.0 3.66 0.88 02. 23.0 3.32 0.8
2.02 PREPARE A GENERAL (LOGIC) PROGRAM FLOWCHART. . « + . . « « « « | 03.5 24.0 3.66 0.87 04. 34.5 3.17 o0.81
2.03 PREPARE A DETAIL PROGRAM FLOWCHART « « . . « « « « « « -« « . |05, 31.0 3.57 0.9 05. 42.0 3.08 0.76
2.07 USE STRUCTURED PROGRAMMING TECHNIQUES. . . « « « « « o « + « « |06, 35.0 3.51 0.9 06. 44.0 3.06 1.00
2.11  SELECT APPROPRIATE PROGRAMMING LANGUAGE FOR PROBLEM. . . . . .| 07. 48.0 3.32 1.23 09. 60.0 2.84 1.25
2.10 SELECT FILE ORGANIZATION AND ACCESS METHODS FOR DATA FILES . .} 08. 57.5 3.21 0.99 08. 55.0 2.93 .14
2.06 DIVIDE A PROGRAM INTO MODULES. « « + & « ¢ « ¢ « « o s o« « « «|09. S59.0 3.19 0.90 07. 49.5 2.98 0.96
2,05 PREPARE ADECISION TABLE . . « v & & v 4 o ¢ o ¢ o o o - o « « |10, 1.0 2.8t 0.98 10. 69.0 2.59 0.83
2,04 PREPARE AGRID CHART + + &« &« &« v 4 4 o s o o s o o o o o o« o]11. 74.0 2.33 0.97 11. 71.0 2.55 0.86

*Mean: 1 = Very Low 2 » Low 3 = Average 4 = High 5 = Vary High (Sea Appeundix E)
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Table 4.12 indicates graduates felt selecting appropriate data

names for data needed the highest level of performance in the program

design group. Employers ranked it as number 3 in the group. Prepare

test _data for programs was rated 1lst by employers and 2nd by graduates.

Prepare a grid chart was rated as needing the lowest performance by

both graduates and employers. It also ranked very low in the item list,

74th by graduates, and 71st by employers of 75 items total. Prepare a

decision table was rated 2nd to last in the group by both graduates and

.

employers. It also ranked 71st for graduates and 69 for employers in

the entire item list.
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TABLE 4.13

RANKING OF TASKS PERFOBMED IN CODING IN TERMS OF
PROFICIENCY NEEDED BY ENTRY LEVEL PROGRAMMERS

1TEM GBADUATE EMPLOYER
NO. TASK DESCRIPTION : GROUP ITEM MEAM S p GROUP ITEM MEAM S D
‘ RANK RANK HANK RANK
3.00 CODING
3.26 USE CODING SHEETS. « « . o « « o o o v s o o o v v v .o+..|Ol. 01.0 4.21 0.83 l ol. 01.0 4.00 o0:-79
3.20 WRITE COMMENTS IN PROGRAM. - . + v o . o v ~ o o, .. .. ..|02. 06.0 3.92 0.91 04. 12.0 3.42 0293
3.16 WRITE ERROR ROUTINES « o = « « ¢ = = o o o o o2 o uau. .o .|03. 11.0 3.78 0.8 1 11.5 27.0 3.26 071
3.03 WRLTE REPORT PROGRAM GENERATOR LANGUAGE INSTRUCTIONS . . . . . |04. 66.0 3.77 0.94 12.5 S3.0 2.94 1.06
3.13 USE CARD FILE HANDLING ROUTINES. + . . v o o o v o o o o o4 o|06. 14.0 3.76 0.87 07. 18.0 3.37 0.7
3.10 USE INDEX-SEQUENTIAL DISK PILE HANDLING ROUTINES . . . . . . .| 06. 34.0 3.76 0.80 11.5 27.0 3.26 0.92
3.06 WRITE TABLE BUILDING INSTRUCTIONS. . « « & v o . . ., . . . . .|06. 29.0 3.76 0.86 13. 31.0 3.22 0.75
3.22 WRITE EDIT ROUTINES. . & « ¢ ¢ ¢ ¢ o v o o + o v o v o+ .. .|08. 21.5 3.70 0.86 08. 19.5 3.36 0.73
3.17 USE LIBRARY ROUTINES + « « o « o v o v o s o o o v v oo . .|09.5 27.5 3.61 0.9 09. 23.0 3.32 o0.81
3.08 WRITE TABLE SORTING INSTRUCTIONS « « « = + « o + . . . ... .]09.5 61.5 3.61 0.85 19. 56.0 2.91 0.85
3.07 WRITE TABLE SEARCHING INSTRUCTIONS . . . « + v o o . o . . . .|1l. 27.5 3.60 0.85. 10. 25.0 3.27 0.75
3.15 WRITE SUBROUTINES. . . . v ¢ ¢ o v v o o o o o o v v v wwoo|l2. 33.0 3.5 0.98 15. 40.5 3.11 0.8
3.11 USE RANDOM DISK PILE HANDLING ROUTINES . « « « « . . . . . . .} 13. 44.5 3.5 0.89 16, 47.0 3.00 0.95
3.21 WRITE INSTRUCTIONS POR INTERNAL/EXTERNAL CONTROLS. . . . . . .| 14. 41.0 3.44 0.92 20. 60.0 2.84 0.96
3.05 USE DISK SORT UTILITY ROUTINES « « « « o o o ¢ . o o o o « « «|15. 14.0 3.41 1.01 05.5 16.0 3.39 0.83
3.12 USE TAPE FILE HANDLING ROUTINES. « « ¢ « o « o s o o o s o « «§16. 24.0 3.37 0.9 03. 09.0 3.43 0.80
3.14 USE DATA COMMUNICATIONS ROUTINES « . . . « v . ¢ . , .. .. .]17. 550 3.23 1.06 25. 72.5 2.53 1.01
3.19 USEMACROS + « o ¢ v v o v o t o a s oo o s s s o o v owooesa|l8. 60.0 3.18 1.16 17.5 53.0 2.9 1.00
3.09 WRITE SEQUENTIAL DISK PILE HANDLING ROUTINES . . . . . . . . .| 19. 14.0 3.17 0.99 02. 09.0 3.43 0.79
3.23 WRITE CHECK DIGIT CHECKING ROUTINES. « . « « o « o . o . o . «120. 63.5 3.16  1.08 23. 68.0 2.60 0.79
3.02 WRITE EIGHER LEVEL LANGUAGE BRSBRUGTIONS . . . . ., ., ... .[21. 12.0 3.13 1,17 05.5 16.0 3.39 0.92
3.04 USE TAPE SORT UTILITY ROUTINES . . « « . . « v ¢ 4 . . . .. .22, 42.0 3.12 1.16 14, 38.0 3.13 0.89
3.18 WRITE LIBRARY ROUTINES « « + =« ~ o &+ o o « o = o o o o o « « «|23. 67.0 3.07 1.00 22. 65.0 2.67 1.14
3.01 WRITE ASSEMBLER LANGUAGE INSTRELTIONS. . . o & « o v o o « o » 24, 65.0 3.00 0.82 2. 64.0 2.71 1.13
3.25 WRITE FORM TEST PATTERN ROUTINES . . . . . . .. ... ... .|25.7 680 2.98 0.9 24, 70.0 2.57 1.05
3.24 - WRITE CHECK POINT-RESTART INSTHOCTIONS . . . o o . , . . . . --126.0 70.0 2.9 1.17 26. 74.0 2.43 0.95

*Mean: 1 = Very Lov 2~Llow 3= Average 4 = High 5 = Very High  (See Appendix E)
Table 4,13 indicates that of the twenty-six items in the coding

group, both graduates and employers felt the entry level pfogrammers

needed a very high performance level with the use coding :sheets task.

It was also rankad highest in entire item list by both graduates and -

employers. Write check point-restart instructions was ranked last in

the coding group by both craduates and emaloyers. It also ranked very
low in tize entire item lim== of 75 with the: employers placing it 74th

and the xmraduates, 70tz
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TABLE 4.14

RARKING OF TASKS PERFORMED IN TESTING AND DEBUGGING IN TEEMS OF
PROFICIENCY NEEDED BY ENTRY LEVEL PROGRAMMERS

ITEM GRADUATE === EMPLOYER = =
NO. TASK DESCRIPTION GROUP ITEM MEAM S D GROUP ITEM MEAN S D
RANK RANK RANK RANE

4.00 TESTING ANU DEBUGGING

4.01 BREAD APROGRAM LISTING . & + v v 4 4 v o o v o o 0 o v v u v ol. 02.0 4.20 0.73 0l. 02.0 3.83 0.8
4.03 CORRECT SYNTAX (CLERICAL) ERRORS « « « « « o « o o o 4 o o o . 02. 03.0 4.16 0.75 02. 03.0 3.81 0.7%
4.04 CORRECT LOGICAL ERRORS . « + & o v 4 v v o v v o v o o v v .. 03. 04.0 4.01 0.75 05. 06.5 3.53 0.88
4.02 DEST.CHECK APROGRAM . . . . . . . . ., ... ..vu.0. ... 04. 05.0 3.98 0.8 04. 05.0 3.63 0.99
4.09 TESITPROGRAM USING TEST DATA « + « . v o v v o o o o o o o . . 05.5 08.5 3.89 0.75 03.  04.0 3.64 0.84,
4.08 READ A CROSS-REFERENCE LISTING « « o v o « o o o o o o o o o . 05.5 08.5 3.89 0.96 06.5 12.0 3.42 0.88i
4.10 TEST PROGRAM USING LIVE (USER) DATA. . « « « o v o o v o . . . o7. 16.0 3.74 0.81 06.5 12.0 3.42 0.96:
4.07 READAFILEDUMP . . . . . i v v vt v v oo o oo n e n . 08. 17.5 3.72 0.99 08. 23,0 3.32 0.83
4.06 READ A MEMORY DUMP . . . & 4 ¢ 4 4 v v o 0 v v o o o v o v w. 09. 47.0 3.33 1.08 11. 58.0 2.87 0.96
4.12 RECOMMEND CORRECTIONS OR MODIFICATIONS TO PROGRAMS . . . . . . f10. 50.5 3.29 0.91 09. 45.0 3.03 0.9&
4.05 BEADATRACE . . . . L . o i i it i et v vt et e 1. 53.0 3.28 0.97 10. 57.0 2.89 0.91
4.11 EDIT PROGRAM FOR EFFECTIVE USE OF AUXILIARY STORAGE. . . . . . 12, 61.5 3,17 0.98 12. 62.0 2.76 l.0L

Mean: | = Very Low 2 = Low 3 = Average 4 = Bigh 5 = Very High (See Appendix R)

Table 4.14 indicates that in the opinion of both graduates and ?
employers several tasks in the testing and debugging group needed a

high performance level. Reading a program listing was ranked 1st in

the group by both graduates and employers. In the entire item list

both ‘gr=duates and employers ranked it number 2. Correcting syntax . o

erroxr=-was ranked 2ed in the czoup and 3rd in the entire list by both

gradu===s and emplowers. The =ask ranked 3rd.by graduatss and S5th by

SRS p—- -

émplomers was correct logiral =rrors. In the entire list graduates

ramke= It Zth and. employers, £.5. Desk checking a program was ranked

4tk i-~the zesting and debimging group and 5th in the entire list of

75 itmm= oy both graduates and employers. The task which beth group

ranked Z=st in this groupswas edit program for effective use of ;

auxilizzy storage.

S e A
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TABLE 4.15

BANKING OF TASKS PERFORMED IN DOCUMENTATION IN TERMS OF
PROFICIENCY WEEDED BY ENTRY LEVEL PROGRAMMERS

ITEM GRADUATE: EMPLOYER
NO. TASX DESCRIPTION GROUP ITEM MEAN* S D GROUP ITEM MEAN® S D
" ] RANK RANK RANK RANE

5.00 DOCUMENTATION

5.02 WRITE GOMPUTER OPERATOR INSTRUCTIONS . - . « . « .« « « « « « . |O1. 31.0 3.57 0.88 0l. 39.0 3.12 0.97.
5.03 WRITE DOCUMENTATION UPDATES AFTER A PROGRAM REVISION . . . . . J02. 38.0 3.47 0.86 02. 43.0 3.07 0.96:
5.01 PREPARE A FHOGRAM DOCUMENTATION MANUAL . . . . . - « « . . . . J03. 50.5 3.29 0.97 03. 47.0 3,00 0.98
5.04 SUMMARIZE THE CONTROLS IN PROGRAM TO DEYECT ERRORS . . . . . . |04.5 55.0 3.23 0.89 04. 49.5 2.98 0.90
5.05 SUMMARIZE CALCULATIONS USED IN'PROGRAM.. . . « « « + « « « « . ] 04.5 55.0 3.23 0.90 05. 53.0- 2.94 0.80

*Mean: 1~ Very Lov 2= Low 3= Average A= EBigh 5= ¥rry Righ  (See Appendix E)
Ir Table 4.15 poth the graduates and employers felt the highest

performance was needed for the write computer operator instructions

task, in the documentation group. Employers rated the task summarize

calculations used in program as needing the lowest performance by entry

level programmers. The graduates ranked it 4.5 out of 5 equal with

summarize the controls i:x program to detect errors.

ERIC
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TABLE 4.16

RANKING OF MISCELLANEOUS TASKS PERPOMSD IN TERMS OF
PREOFICIENCY NEEDED BY ENTRY LEVEL PROGRAMMERS

1TEM GRADUATE FMPLOYER:
NO. TASX DESCRIPTION GEOUR ITEM MEAW* S D GROUP ITEM MEAN* % D
6.00 MISCELLANEOUS
6.06 USE JOB CONTROL LANGUAGE (CONTROL CARDS) « . . . . . . .. ..|0l. 07.0 3.90 0.97 Ol. 06.5 3.53 0.99
6.03 PERFORM PROGRAM MAINTEHANCE. « « + . v+ . .., . .,.....|02. 17.5 3.72 0.8 02. 1.0 13.41 0.77
6.02 PATCH COMPUTER PROGRAMS. . . . . . , , . ce v ... f03. 360 3.50 1.07 04. 31.0 3.22 1.00
6.05 OPERATE COMPUTER FOR PROGRAM TESTS . . . e e e e e« .|06.3 39.5 3.45 1.25 05. 3.5 3.17 1.25
6.08 PERFORM NUMBER SYSTEM ARITHMETIC . . . . . . . . . .. .. ..|04.5 39.5 3.45 1.00 06.5 36.5 3.14 0.96
6.09 CONVERT NUMBERS BETWEEN NUMBER SYSTEMS . . . . . . ... ...|06. 43.0 3.39 1.0l 06.5 36.5 . 3.14 1.04
6.0l KEYPUNCH PROGRAM « & 4 + v v o s 4w v v « v - 4w wwaooao|07c 49.0 3.31 1.1& 03. 29.0 13.25 1.05
6.07 USE VIRTUAL STORAGE TECHNIQUES . . . . . . .. ........l08. 63.5 3.16 1.23 08. 60.0 2.8 1.07
6.04 CONVERT A PROGRAM TO ANOTHER LANGUAGE. . . . . . .. ... ..|09. 72.0 2.75 1r.07 09. 67.0 2.61 1.06
6.10 PREPARE PRINTER CARRIAGE TAPE. + « o o © . . . . o ..o .. .}10. 73.0 2.7%4 Lo 10. 72,5 2.53 0.99
*Mean: 1 o Very Low 2 = Low 3 = Average 4 = High 5 = Very High (Sea Appendix XY
Table 4.16 indicates witmim the tem tasks in the misceillaneous
group, use job control langumge needed the highest perfermance #xz the
opinion of both graduates and employers.. Thi= task a¥sc ramked Very
high in the entire list (75 .tuems), with emplowers ramking #+ 6.5 and
graduates ranking .it 7th. The wwo —asiks - rated Jlowestin performance
for miscellaneous gromp were ‘EEEpare priuter-carriagest=mme rmting 10th
and convert a program to zanothes~. langusmses. r=t=ing 9th by botkograduates
S ...and employers. These two.tasks alsc..ramed wery.low-on ~diee--@erformancea -~
scale for the entire list of task items. Prepare a printer wmarriage
tape was ranked 73rxd by graduates and 72.5 by employers, ancé convert a
e —t— g
program to another languge was ranked Tind by graduares and 67 by
employers. 3
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Tables 4.17 through 4.22 deal with how important the task is for
an entry level programmer over a range from being slightly important
to being critical for entry level employment.

TABLE 4.17

RANKIRG OF TASKS PERFORMED IN SYSTEMS AMALYSIS AND DESIGN IN TERMS OF
MASTERY OF THE TASK BY ENTRY LEVEL PROGRAMMERS

ITEM GRADUATE: EMPLOYER
No. TASK DESCRIPTION GROUP ITEM MEAN® S D GROUP ITEM MEAN® S D
RANK RANK RANK RANK

1.00 SESTEMS ANALYSIS AND DESIGN

1.05 WoBK WITH OTHER PROGRAMMERS ON PROBLEM . . . . . . ., . .. .| 0l. 12.0 3.78 0.86 01.5 13.5 3.68 0.91
1.04 WPEEK WITH SYSTEMS ANALYST ON PROBLEM - . . . . . . . . . . . .| 02. 25.0 3.62 0.98 01.5 13.5 3.68 0.98
1.03 WERK WITH USERS ON PROBLEM . . . . « » » » o o o+ o . . .. .}03. 31.0 3.5 1.07 08. 52.0 3.08 1.18
1.10 PEEPARE A DISK RECORD LAYOUT . . . . + « o« o« . o . o . . . .} 06. 350 3.46 1.03 03. 18.0 3.58 0.95
1.08 FEEPARE 4 PRINTER SPACING FORM . . « » « o« o o « + » « o . . .| 05. 40.0 3.37 0.97 05.5 36.0 3.3% 0.91
1.01 USE COMPANY SYSTEM STANDARDS . . . « « « « « « o « s « . o . .| 06. 43.0 3.27 1.09 04. 27.5 3.41 1.06
1.09 EBEEPARE £ TAPE RECORD LAYOUT . . + « o ¢ o o o o o « o o . o .| 07. 46.5 3.18 1.06 05.5 36.0 3.3% 1.06
1.07° PAEPARE /» CARD RECORD LAYOUT . . . « + « « o o o « « . . . . .| 08. S5.0 3.11 1.06 07. 49.5 3.11  1.20
1.02 WALTE A BETAILED DESCRIPTION OF A PROBLEM. . . . . . . .. . .| 09. 62.0 2.99 1.12 0%.5 56.0 3.04 0.97
1.06 PPEPARE. A SYSTEM FLOWCHART . . . . « + + + o« o o » o« o« . « .| 10. 3.0 2.9 1.05 09.5 56.0 3.04 1.08
1.11 PEEPARE.A PAPER TAPE RECORD LAYOUT - « + « « « « « ¢« « o« . . .1 11. 75.0 1.73 1.05 11.  75.0 1.96 1.14

#degn: 1w Slight 2 = Some 3 = Importsant 4 » Very

e et g A e R g+ it s 24 e et 4 L sttt
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= Critical (8se Appandix E)
Table 4.17 shows that in the system analysis and dasign group of

eleven tasks the graduates indicated the task, working with other

programmers on problems, was the most important. The employers felt

that two tasks, working with other programmers on a problem and working .

with systems analysts on a<p§pbigg, were both ranked equally as the

most important in the group. Graduates and employers placed the task,

brepare a paper tape record layout, at the bottom of the group and the

entire list of 75 tasks.
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TABLE 4.18

RANKING OF TASKS PERFORMED IN PROGRAM DESIGN IN IKEMS OF
MASTREY OF THE TASK BY ENTRY LEVEL PROGRAMMERS

ITEM GRADUATE: EMPLOYER
NO. TASK DESCRIPTION GROUP ITEM MRAM S D GROUP ITEM MEAM S D
RANX RANK RANK RANK 7

2.00 PROGRAN DESIGN

2.08 PREPARE A TESTDATAFORPROGRAMS . . . « ¢ v v v o . ... . .]oL. 11.0 3.85 1.0l 0l. 09.0 3.87 1.02
2.09 SELECT APPROPRIATE DATA NAMES FOR PATA - « . « . . . . . . . .]o2. 23.0 3.63 0.96 07. 46.0 3.21 1.1%
2.07 USE STRUCTURED PROGRAMMING TECHNIQUES. - « . . . . . . .. . . |o3. 39.0 3.39 1.02 04. 32.0 3.38 1.20
2.10 SELECT FILE.ORGANIZATION AND ACCESS METHODS FOR DATA FILES . . 04. 41.0 3.36 1.06 03. 26.0 3.42 1.04
2.02 PREPARE A GENERAL (LOGIC) PROGRAM FLOWCHART. . . . . . . .. .|05. 42.0 3.32  1.10 02, 24.5 3.46 0.9
2.11 SELECT APPROPRIATE PROGRAMMING LANGUAGE FOR PROBLEM. . . . . . 06. 48.0 3.17 1.25 09. 64.5 2.724 1.22
2.01 USE STANDARD FLOWCHART SYMBOLS « . . » « ¢ « v v 2 « « « . . - |0O7. 50.5 3.15 1.10 06. 44.5 3.22 1.04
2.03 PREPARE A DETAIL PROGRAM FLOWCHART . + « « « « v o « « v . « . |08.5 $7.5 3.09 1.13 05. 36.0 3.36 1.04
2.06 DIVIDZ A PROGRAM INTO MODULES. « . . « « + « « o s o o o . « . |08.5 57.5 3.09 1.1l 08. 47.0 3.19 1.07
2.05 PREPARE ADECISION TABLE « & + « v v v s o ¢ v v s o o v v o« |10. 71.0 2.40 0.96 10, 69.0 2.36 0.98
2.04 PREPABE AGRID CHART « . . v . v v v v o o v v v v v v uwaa|ll. 74.0 1.77 0.78 h 1. 724.0 2.12 0.87

#*Mean: 1 = Slight 2 @ Some 3 = Important 4 = Very 5 = Critical (les Appendix B)

In Table 4.18 we see both graduates and employers selecting the

task, Prepare test data for programs, as the most important one in the

program design group of eleven tasks. BRoth graduates and employers

rated the same two tasks as having minor importance. Prepare a grid

chart received a rating of llth by both groups and prepare a decision

table received a rating of 10th. These two also were rated very low in

the entire group 6% 75 tasks. Both groups rated prepare a grid chart

0 e it by s e e 08 1 i

“as TAth iR the “item list. Prepare a decision table was rated 71st by

graduates and 69th by employers,

e e gt o e o - et
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TABIE 4.19

RANKING OF TASKS PERFORMED IN rODING IN TERMS OF
MASTERY OF THE TASK BY ENTRY LEVEL PROGRAMMERS

ITEM GRADUATE EMPLOYER:
NO. TASK DESCRIPTION GROUP ITEM MEANX S D GROUP ITEM MEAN® S D
RANK RANK RANK RANK
3.00 CODING
3.02 WRITE HIGHER LEVEL LANGUAGE INSTRUCTIONS « o « . - « « « « « « |0Ol. 07.0 4.02 0.95 02. 08.0 3.88 1.07
3.26 USE CODING SHEETS. « o« & + o ¢ o o 2 2 ¢ o v o o o o o « = » «]02. 08.0 3.97 1.11 0l. 07.0 3.90 1.03
3.20 WRITE COMMENTS IN PROGRAM: « « « o « « s ¢ « « o« s o o « « « o |03. 14,0 3.76 1.07 03. 10.0 3.82 1.02
3.22 WRITE EDIT ROUTINES. & . . « o o o o = o s o o s s o o« « s « . |04.5 15.5 3.75 0.91 04. 15.5 3.63 0.8
3.16 WRITE ERRORROUTINES & . & ¢ 4 ¢ o . e o o v v 2 o= o - .. 1045 155 3.75 0.97 J| o5. 19.0 3.56 0.75
3.09 WRITE SEQUENTIAL DISK FILE HARDLING ROUTINES « - « « « - - . . {06. 18.5 3.70 0.87 07. 22.5 3.47 0.97
3.10 USE INDEX-SEQUENTIAL DISK FILE HANDLING ROUTINES . « . - « - . {07. 21.0 3.65 0.89 06. 21.0 3.50 0.89
3.17 USE LIBRARY ROUTINES « . . « ¢ o o . o « ¢ = » o s « s« « « « « |08.5 26.5 3.61 1.09 09.5 29.5 3.39 0.99
3.12 USE TAPE FILE HANDLING ROUTINES. . . . « « « « = s « « « « «» - |08.5 26.5 3.61 1.04 12.  34.0 3.37 0.83
3.05 USE DISK SORT UTILITY ROUTINES + . . = « « « « s+ « « =« « « « « |10, 28.0 3.59 1.02 09.5 29.5 3.39 ©.90
3,15 WRITE SUBROUTINES: « « « & o o o o o = o o o o = o o o o o « «J11. 29,0 3.58 1.00 11. 32,0 3.38 0.88
3.11 USE RANDOM DISK FILE HANDLING ROUTINES « « + « . « & « » « » « J12. 31.0 3.50 0.97 15.5 42.5 3.23 0.98
3.21 WRITE IKRSTRUCTIONS FOR INTERMAL/EXTERNAL CONTROLS. . . . . . . |13. 33,0 3.48 1.09 15.5 42.5 3.23 1.0l
3.07 WRITE TABLE SEARCHING INSTRUCTIONS . . . « « . - + « o « o« « « |14. 34,0 3.47 0.98 08. 27.5 3.41 0.84
3.13 USE CARD FILE HANDLING ROUTINES. « « « « « « « = « s s « « - - }15.5 36.5 3.3 1.02 14, 4.0 3.25 0.97
3.14 USE DATA COMMUNICATIONS ROUTINES . . . « . o« » o « « o « « o « | 15.5 36.5 3.43 1.07 17.5 52.0 3.08 1l.11
3.06 WRITE TABLE BUILDING INSTRUCTIONS. « + « « o o« o o o « = « « « |17. 38.0 3.42 0.97 13. 38,0 3.32 0.91
3.04 USE TAPE SORT UTILITY ROUTINES . . « . « . « o« o « = « « - . « |18. 50.5 3.15 1.16 19.  Sé. 3.04  0.97
319 USEMACROS o« = + o o + o o o o o o o o o o o « s s s o s o« 119, 60.0 3.07  1.08 "17.5 52.0 3.08 1.19
3.01 WRITE ASSEMBLER LANGUAGE INSTRUCTIONS. . « « « - « » . « « « - }20. 61.0 3.01 1.18 23. 66.0 , 2.69 1.43
3.08 WRITE TABLE SORTING INSTRUCTIONS . . « o + o o = « s o o = « « |21. 64.0 2.91 1.07 21. 63.0 2.79 0.96
3.15 WRITE LIBRARY ROUTINES . « ¢ v . v v v o o o o = s o o o « « « |22. 65.0 2.89 1,06 22, 64.5 2.74 1.03
3.23 WRITE CHECK DIGIT CHECKING ROUTINES. . « « « « - = + . = « « « }23. 66.C 2.87 1.10 25. 68.0 2.5 0.94
3.03 WRITE REPORT PROGRAM GENERATOR LANGUAGEZ INSTRUCTIONS . . . . . |24. 67.0 2.84 1.35 20. 59.0 2.98 1.3%
3.24 WRITE CHECK POINT-RESTART INSTRUCTIONS « « « « = « « o« « « « . 125. 68.0 2.83 1.13 24, 67.0 2.60 1.07
3.25 WRITE FORM TEST PATTERN ROUTINES « « - . = « o « « « « « = « « 126, 69.0 2.64 0.9% 26, 70.5 2.31 1.06

Mean: 1 = Slight 2 = Some 3 = Inportamt 4 = Yery 5 » Critical (Ses Appendix E)
Table 4.19 indicates that among the twenty-six tasks within the

coding group write higher level language instructions was the most

important task in the opinion of the graduates. Employers rated use

coding sheets as the most important task. These two tasks rated very

high in the entire task list with the graduates and employers both
ranking them 7th and 8th. Botn graduates and employers ranked write

form test pattern‘routines as the least important task in the group.

3
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TABLE 4.20

RANKING OF TASKS PERPORMED IN TESTING AND DEBUGGING IN TZRMS OF
MASTERY OF THE TASR XY ENTRY LEVEL PROGRAMMERS

ITEM GRADUATE: EMPLOYRR
NO. TASK DBESCRIPTION GROUP ITEM MEAN¢ S D GRCUF ITEM MEAN® §S D
RANK RANK RANK RANK

+.00 TESTIHG AND DEBUGGING -
~04 COREECT LOGICAL ERRORS . . . .. . . . . .., e e e e e e e ol. 01.0 4.40 0.79 03. 03.0 4.22 0.7?
~.-01 REAG A PROGRAM LISTING - « «ico = = v v v v o v oo e e e v u 02. 02.0 4.37 0.79 0l. 01.0 4.30 0.78
4.03 COREECT SYNTAX (CLERICARL) EREBEEBS . . . . ., . . . . 4 o o o « & 03. 03.0 4.16 0.90 D4. 04.0 4.10 0.92
4.02 DESK CHECK A PROGRAN .. . « « © ..t v v 4 v v v v v o s oo « « OA. 04.0 4.15 0.92 02. 02.0 4.23 0.81
4.09 TEST PROGRAM USING TESTT DATA - . . . & & v v v v v v o o v o » 05. 06.0 4.0 0.8) 05. 05.0 4.05 0.91
4.10 TEST PROGRAM USING LIVE (USER¥.DATA. . . . . . . . . ... . . |06. 09.0 3.95 0.97 06. 06.0 3.95 1.04
4.07 READAFILEDUMP - & & o « + v & % v o v o o v u o u s « .. . 107, 17.0 3.74 0.95 07. 15.5 3.63 0.94
4.08 READ A CROSS-REFRRENCE.LISTING. . . . . . . C e e e s e .. . |08, 185 3.70 1.03 08. 22.5 3.47 0.99
4.06 READ AMEMORY DUMP . . . . . . . e e e e e e e e e e e .. |09. 23.0 3.63 1.1} 09. 32.0 3.38 1.06
4.12 RECOMMEND CORRECTIONS DR MODIFNCATIONS TO PROGRANS . . . . . . 10. 46.0 3.24 1.02 10 44.5 3.22 0.9
4.11 EDIT PROCRAM FOR EFFECTIVE USE ‘OF AUXILIARY STORAGE. . . . . . Jil. 52.0 3.14 1.1l 12. 61.0 2.95 1.12
4.05 RERAD A TRACE . . . « & + v o = t s o o o o o o 0 o o o o . - §12. 55.0 311 1.0% 11. 49.5 1% 1.03

"Maan: : = Slight 2 = Some

3 = Importart 4 « Vary 5 = Critical (8ee Appendix k)

Tab.e 4.2C indicates that all of the tasks in the testing and

debugging wer=m important to the beginning Programmer.

According to

the graduates =11 of the tasks had an average value of over three of

a possible fivee. The employers rated all above three except one at

2.95, The grmduates rated correcting logical errors as the most impor-~

tant in the croup and the entire task list. Employers picked reading a

program listimg as the most importamt in the group and the entire fask

list. \Réading a trace was the least important task in

according to the graduates with the employers rating edit program for-

- e e e P 2 0 b 1 8 e s Y et A o ol

the group

effective nse of auxiliary storage as the least important.
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TABLE 4.21°

RARKING OF TASKS PERFORMED IN DOCUMENTATION IN TERMS OF
MASTERY OF THE TASK BY ENTRY LEVEL PROGRAMMERS

ITEM -=~~=GRADUATE PR Y/ 17) 0.1 —
NO. TASK DESCRIPTION GROUP ITEM MEAN% S D GROUP ITEM MEAN® 8 D
. - | RANK  RANK RANK RANK

5.00 DOCUMENTATION

5.02 WRITE COMPUTER APERATOR INSTRUCTIONS . . sv e s uu e e s |00, 13,0 3.77 17.0 3.61
.3.03 WRITE DOCUMENTATION UPDATES APTER A PROGRAM REVISION . . . . .| 02. 23.0 3.63 20.0 3.54
5.01 PREPARE A PROGRAM DOCUMENTATION MANUAL « . . . . ., . . . « .03, 31.0 3.5 24.5 3.46
5.04 SUMMARIZE THE CONTROLS IN PROGRAM TO DETECT ERRORS . . . . . .} 04. 46.5 3.18 39.0 3.29
5.05 SUMMARIZE CALCULATIONS USED IN PROGRAM v v s e e v e e .. .05, 55.0 3.11 40.0 3.26

‘*Hnn: 1 = Slight 2 » Soms 3 = Importaat 4 = Vory 5 @ Critical (Sea Appendix E)

Table 4.21 depicts both graduates and employers rating each item
in the documentation group the same. The most important task was in the

group, write computer operator instructions, and the least important was

summarize calculations used in program. All five tasks had an average
value of over three which indicates they were all important to a

beginning programmer.
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TABLE 4.22
RANKING OF MISCELLANEOUS TASKS PERFORMED IN TERXS OF
MASTERY OF THE TASK BY ENTRY LEVEL PROGRANMERS . .
ITEM GRADUATE EMPLOYER
Yo. TASK DESCRIPTION GROUP ITEM MEAR* S D GROUP ITEM HEAM & D
. < | RANK . RANK RANK  RANK :
6.00 MISCELLANEOUS
6.06 USE JOB CONTROL LANGUAGE (CONTHOL CARDS) . . . » » . . . .. .|0l. 05.0 4.10 0.98 ol. 11.0 3.78. 1.08
6.03 PERFORM PROGRAM MAINTENANCE. « « + + + + + o oo s+ ... . .§02. 10.0 3.92 0.87 J|. 02, 12.0 3.75 o
6.02 PATCH COMPUTER PROGRAMS. . . « « v v o o a v v v v v v v olo3, 200 3.67 1.13 03. 48.0 3.13 1.15
6.08 PERFORM NUMBER SYSTEM ARITHMETIC . . . . . » . . . » .+ . . . .l04 45.0 3.23 1.15 05. %8.0 3.00 1.08
6.09 CONVERT NUMBERS BETWEEN NUMBER SYSTEMS . . . . . . . .. .. .|05. 49.0 3.16 1.22 oA, 54.0 3.07 1.18]
6.05 OPERATE COMPUTER FOR PROGRAM TESTS + + o « o o « « « . . . . . |06, 53.0 3.13 1.28 07. 62.0 2.88 .19
6.07 USE VIRTUAL STORAGE TECHNIQUES  « « « « « » » o » « v v .. .l07. 59.0 3.08 1.22 06. 60.0 2.96 0.98]
6.01 KEYPUNCH PROGRAM « « « « v v v o v v o o v oo w e nvouwe.  loB. 70.0 2.48 1.0% 10. 713.0 2.21 0.95
6.04 CONVERT A PROGRAM TO ANOTHER LANGUAGE. . . . . . . . . . .. .los. 72,0 2.37 1.07 08. 70.5 2.31 . 0.9
6.10 PREPARE PRINTER CARRIAGE TAPE. » o « o « » « « v v o v o oo 010, 3.0 .2.20 2.25  0.8%

0.95 09. 72.0

"Mean: 1 = Slight 2= Soms 3= Important 4 = Vary 5 = Critieal (Ses Appendix B)

Table 4.22 indicates that among the ten tasks within the miscel~

laneous group, use job control language was the most important task in
the opinion of both graduates and employers. This. task also ranked very

high in the entire task list (75 items), with graduates ranking it S5th

and employers ranking it 1l1lth. ' Performing Qrogram maintenance and patch

computer programs were also rated astbeing very important by both

employers and graduates. Pfegare‘printer carriage tape was rated the
least important in the miscellaneous group bf gfaduates and ranked 9th
in the group by employers. 1In the entire.task list this,task was rated 
73xd by graduates and 72nd by employers. Two other tésks which’were

rated very low by both groups were: keypunch program and convert a

program to another language.
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Tables 4.23 through 4,28 deal with the future need (5 years) of the -
task over a range f;om greatly decrease, remain the same, to greatly
increase the need"¥or the task.

TABLE 4.23

RANKING OF TASKS PERFORMED IN SYSTEMS ANALYSIS AND DESIGN IN TERMS OF
FUTURE NEED OF THE TASK FOR ENTRY LEVEL PROGRAMMERS

3

ITEM GRADUATE ‘e~ EMPLOYER~m = cmen

NO. TASK DESCRIPTION GROUP ITEM MEAN* S D GROUP ITEM - MEAN® - S D
RANK RANK RANK RANK A

1.00 SYSTEMS ANALYSIS AND DESIGN

1.03 WORK WITH USERS ON PROBLEM . . . . . . . . . . . . . . . ... 0l. 11.5  3.77 0.94 || 04. 19.0 3.56 1.04
1.05 WORK WITH OTHER PROGRAMMERS ON PROBLEM . . . . . . e e e e 02, 14.0 3,71 0.86 03. 13.0 3.64 0.73
1.01 USE COMPANY SYSTEM STANDARDS « « + + . + & v v v v v w0 v v v 03. 20.0 3.67 1.03 ol. 09.0 3.69 1.11.)
1.04 WORK WITH SYSTEMS ANALYST ON PROBLEM . . . . . . . e 04, 26.0 3.57 0.96 02. 10.5 3.68 0.91
1.10 PREPARE A DISK RECORD LAYOUT . . . . . e e e e e e e e 05. 37.0 3.48 0.5 05. 28.5 3.47 1.05
1.08 PREPARE A PRINTER SPACING FORM . . . . . . . . . . . . . ... 06. 42,0 3.35 0.75 06. 41.0 3.28 0.95
1.06 PREPARE A SYSTEM FLOWCHART . . . . . . . . . . 4 v v v v v .. 07. 44.5 3.33 0.99 08. 46.0 3.14 1.06
1.02 WRITE A DETATLED DESCRIPTION OF A PROBLEH ........... 08. 49.0 3.30 1.07 07. 43.0 3.22 1.26
1.09 PREPARE A TAPE RECORD LAYOUT . . . ... . . . ... « i e e e 09. 52.0 3.18 0.91 -09.__585.0 2.99 1.06
1.07 PREPARE A CARD RECORD TAYOUT . . . + . . & v 4w v v w v v .. 10.  59.5 3.02 0.98 10, 0.0 2.87 1.03
1.11 PREPARE A PAPER TAPE RECORD LAYOUT . . . . . . . . ... ... 1. 75.0 1.77 1.03 11. 5.0 1.87 1.10

*Mean: | = Very Low 2 = Low 3 = No Change 4 = High 5 = Very High (See Appendix E)

Table 4.23 shows that in the system analysis and design group of

eleven tasks the graduate indicated two tasks, work with users on

problem and work with other programmers on problem, would increase in

need in .the next five years. Employers felt the task most likely to

increase in need was use company standards. Both graduates and

employers thought that the need for preparing a paper tape record layout

would decrease in the future. They also rated it 75th in the entire

item list of 75 items.

Ki
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TABLE 4.24

RANKING OF TASKS PERFORMED IN PHOGRAM DESIGN IN TERMS OF
PUTURE NEED OF THE TASK FOR ENTRY LEVEL PROGRAMMERS

1T GRADUATE. EMPLOYER
NO. ) TASK DESCRIPTION GROUP ITEM NMEAN® S D GROUP ITEM MEAN® 8 D
RARK  RANK RANK RANK

2.00 PROGRAM DESIGN

2.08 PREPARE A TEST DATA FOR PROGRAMS . . v o v o o & o o v o o . . 01.5 08.5 3.79 0.93 0l. 02.0 3.8% 0.86
2.07 USE STRUCTURED PROGRAMMING TECHNIQUES. . « . « . o . . . . . . 01.5 08.5 3.79 1.09 02.. 08,0 3.71 1.%
2.09 SELECT APPROPRIATE DATA NAMES FOR DATA . . . . . . . . . . . .103. 33,5 3.51 0.8 03. 24:.0 3,49 0.86
2.02 PREPARE A GENERAL (LOGIC) PROGRAM FLOWCHART. . . . . . . . . . 04. 3%.0 3.45 1.00 06. 44.0 3.21 0.94
2.10 SELECT FILE ORGANIZATION AND ACCESS METHODS FOR DATA FILES . . | 0S. 44.5 3.33 .00 04. 30.0 3.40 1,031
2.06 DIVIDE A PROGRAM INTO MODULES. « . = v « « « « ¢ o o « « « « « | 06. 47.5 3.31 1.23 05. 36.0 -3.34 111
2.01 USE STANDARD FLOWCHART SYMBOLS « « « . - « . . . . . ... ..l07. s50.0 3.28 0.93 07. 50.0 3.08 0.92
2.03 PREPARE A DETAIL PROGRAM FLOWCHART . . . . . . . . . ... . .]|o8. 54.0 3.13  1.07 . 08. 53,5  3.01 1.02
2.11 SELECT APPROPRIATE PROGRAMMING LANGUAGE FOR PROBLEM. . . . . . | 09. 67.0 2.75 1.23 09. 63.0 2.76 1.10
2.05 PREPARE A DECISION TABLE . & « & v = v+ v ¢ « o s v v o « « .10, ,711.0  2.52 1.05 10. 68.0 2.64- 1.03
2.04 PREPARE A GRID CHART « o « « « « o ¢ o o o o a ¢ « v o v« « «}11. "74.0 2.04 0.95 -1l 74.0 . 2.32 0.9

*Mean: 1 = Very Low 2 = Low :.!-No‘ Change 4 = HBigh 5 = Very High (8ee Zppendix E)

Table 4.24 shows the graduates indicating two tasks, prepare test

data for programs and use structured programming techniques, as having

the greatest future need in the program design group of eleven items.

They also rated these two very high on the entire list with.a rank of

8.5. The employers also ranked prepare test data for pProgram as number

one in the group and number two in the entire list of 75 items. They

also rated use structured programming techniques as 2nd inythé group

and 8th in the’entire list. Prepare a grid chart was ranked last in

the group and second to last in the entire list by both gréduates and

‘employers.
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TABLE 4.25

RANKING OF TASKS PRRFORMED IN CODING IN TERMS OF . .
FUTURE NEED OF THE TASR FOR ENTRY LEVEL PROGRAMMERS p

~1

ITEM GRADUATE EMPLOYER:
NO. TASK DESCRIPTION GROUP ITEM MEAR® S D GROUP ITEM MVAN® S D

RANK RANK RANK RANK
3.00 CODING
3.02 WRITE HIGHER LEVEL LANGUAGE INSTRUCTIONS . « « . « . . . . . . O], 07.0 3.80 1.00 02. 03.5 3.79 0.9
'3.20 WRITE COMMENTS IN PROGRAM. + « + + « v 4 =« + o o s v » = = ... |02, 10.0 3,78 0.96 03. 10.5 3.68 0.82
3.14 USE DATA COMMUNICATIONS ROUTINES . . v « = « « « o o . . . . . |o03. 15.0 3.70 1l.11 01. 01.0 3.83 o0.91
3.22 WRITE EDIT ROUTINES: « @ & v 4 2 o o v v o o v o o o « o o o 4 04.5 17.0 3.69 0.96 05. 22.0 1353 o0.71
3.16 WRITE ERROR ROUTINES . & @ 4 4 & v v v e o o o o ¢ + & « « « 4 04.5 17.0 3.69 0.88 06. 24.0 3.49 0.72
3.15 WRITE SUBROUTINES: @ & v v 4 4 4 @ o v n v o o o + 2 « « « o 4 06.5 22.5 3,64 0.95 04. 19.0 3.56 0.87
3.17 USE LIBRARY ROUTINES . . & & v v 4 4 v o o 2 ¢ o v o u n v o.|065 22.5 3.66 1.05 07. 26.5 3.48 0.8
3.05 USE DISK SORT UTILITY ROUTINES « . « v . o s « « 2 v o o « . . |08. 24.0 3.63 .0.94 12.. 35.0 3.35 0.8
3.10 USE INDEX-SEQUENTIAL DISK FILE HANDLING ROUTINES . . . . . . . ]o09. . 27.0 3.56 . l.01 10.  33.0 3.37 0.83
3.11 USE RANDOM DISK FILE HANDLING ROUTINES . . v o v » o « o o o . 10.5 30.0 3.5 1.03 08.5 31.5 3,19 0.8
3.09 WRITE SEQUENTIAL DISK FILE HANDLING ROUTINES « « . . . . . . . | 10.5 30.0 3.54 o0.98 15.  40.0 3,30 0.76
3.26 USE CODING SHEETS. « v v 4 v 2 2 2:2 o a o o + « o o o v+« « 112, 33.5 3.51 0.97 13.5 38.0 3.32  0.83
3.07 WRITE TABLE SEARCHING INSTRUCTIONS + . « « = « « « 2 v « » - . }13.5 37.0 3.48 0.89 -08.5 --3145-+-3:39-~~0;69-1 -
3.06 WRITE TABLE BUILDING INSTRUCTIONS. « « & « « = + « « o« « « « . |13.5 37.0 3.48 0.91 11. 34,0 3.36 0.68
3.21 WRITE INSTRUCTIONS FOR INTERNAL/EXTERNAL CONTROLS. . . . . . . | 15.  40.0 3.43 1.09 13.5 38.0 3.32 o0.88
3.12 USE TAPE FILE HANDLING ROUTINES. & v v 4 @ @ e o o o w v o« . ]16. 41.0 3.36 1.08 18. 53.5 -3,01 0,85
3.18 'WRITE LIBRARY ROUTINES & & & & v e o v v o o @ « & « « « « « & 17. 53.0 3.14 1.03 16. 47.0 3,13 - 1.01
3019 USEMACROS v v @ v v v 4 4 v it it e s e naeaaneasslhrs 56.0 3.09 1,11 17.  52.0 3,03 .04
3.04 USE TAPE SORT UTILITY ROUTINES « « « » o« « « » s o « s o « « - J19. 57.0 3,07 1.15 23. -64.5 2,74 1,02 ;
3.13 USE CARD FILE HANDLING ROUTINBS. . .*. . + « « « « av. . = = . |20. 59.5- - 3.02 '1.06 22. 62.0 2.28 o0.71): .
3.08 WRITE TABLE SORTING INSTRUCTIONS & + & o « « = = o « o's & « . |21. 61.0 3.00 0.95 20. 58.0 2.92 0.90
4,24 WRITE CHECK POINT-RESTART INSTRUCTIONS . « « = « + . . . . . . | 22. 63.0 2.93 1.06 19. 56.0 2.97 1.10
3.23 WRITE CHECK DIGIT CHECKING ROUTINES. . . « « « = v « 4 . .. .023. 64.0 2.8 1.05 24, 67.0 2.67 0.9
3.01 WRITE ASSEMBLER LANGUAGE ‘INSTRUCTIONS. « © « « « o o o + « « « 25. 66.0 2.79 1.16 25. 6%9.0 2.62 1.23
3.25 WRITE FORM TEST PATTERN ROUTINES . « + v v v « « « « o + « « « 25. 68.0 2.65 0.98 26. 70.0 2.57 1.01
3.03 WRITE REPORT PROGRAM GENERATOR LANGUACE INSTRUCTIONS . . . . . |26. 69.0 2.63 1.29 Jh, 21.  59.0 2.89 1.19

"Mean: 1 = Very Low 2 = Low 3 = ¥o Chanps &= High 5 = Very Righ (See Appeundix B)

Table 4.25 indicates that in the opinion of the graduates, write

higher level language instructions, had the greatest future need. They

also placed it'high in the entire list with a rank of 7th. The employers

felt that-the task use data communications routines had the greatest

future need in the group and the entire list of tasks. Employers thought

write higher level language instructions also had a great future need
ranking it 2nd in the group and 3.5 in the entire list (75 items). The

task which the graduates felt had the least future need in the group was

write report program génerator language instructions with the employers

picking write form test pattern routine as last.
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TAMLE 4.26

RANKING OF TASKS PERFORMED IN YRSTING AMD BEBUGGING IN TREMS OF
FUTURE NEED OF THE TASK FOR ENTRY LAVEL PROGRAMMERS

ITEM GRADUATE: EMPLOYER:
NO. TASK DESCRIPTION GROUP ITEM MRAN® § D GROUP ITEM MEAN® S D
RANK RANK RANK RANK
4.00 TESTING AND DEBUSGING
4.04 CORRECT LOGICAL ERRORS + + + + o v\ v oo v ... o.....|lol. oLo 3.99 0.91 02. 05.0 3.77 084 :
4.01 READ A PROGRAM LISTING « « = v« . v v v v v 0oy 2w ... .]02. 02,0 3.96 o0.91 04. 07.0 3.74 0.86 :
4.02 DESK CHECK APROGRAM . « « » + v v o v v v v v vuwa....|03 03.0 3.93 o.88 0l." 03.5 3.79 0.85 ;
4.09 TEST PROGRAM USING TESTDATA « . . « v o v v . o, . . ... .| 04 045 3.89 0.86 03. 06.0 3.75 0.83 o
4.10 TEST PROGRAM USING LIVE (USER) DATA. . . . . . .. ......|05. 17.0 3.69 0.92 05.. 13.0 3.64 0.91 :
4.03 CORRECT SYNTAX (CLERICAL) BRRORS . . . . . . ., ........l06. 19.0 3.68 0.97 06. 19.0 3.56 .0.91
407 READAFILEDUMP o« o v ot e v v v v w oo v v avoa..|07. 250 3.62 0.89 08. 26.5 3,48 0.74 S
4.12 RECOMMEND CORRECTIONS OR MODIFICATIONS TO PROGRAMS . . . . . .} 0B. 28.0 3.55 0.93 07. 24.0 3.49 0.77 T
4.06 READ AMEMORY DUMP . o'« e ¢ v v v a o v v v v avvwso..]09. 30.0 3.5 1.0 10. 45.0 3.18 0.97 :
4.08 READ A CROSS-REFERENCE LISTING . . . . . . . ... ......]10. 32.0 3.53 0.91 09. 42.0 3.27 0.84
4.11 EDIT PROGRAM FOR EFFRCTIVE USE OF AUXILIARY STORAGE. . . . . .| 11. 47.5 3.31 1.07 11.  48.5 3.11 0.9
4,05 READATRACE « « v o v ¢ v v v v o v v v v v nuwaeaeeso|l12. 550 -3.10 1.00 12. 81.0 3.07 0.91]
*Mean: 1 » Very low 2= Low 3 = No Change 4 = High 5 = Very High (Ses Appendix X)
Table 4.25 shows that graduates and employers felx all the tasks

in the testing and.debugging group would have increased future need =n

the next five wears. The graduates picked correct logical errorsass

the task havimg mest future need both in the testing and debuggimmr=zroup

and the entire task list. They also placed read a program listingrand

desk check a program very high in the group and the item list with a

rank of two and three in both. The employers selected desk check a
program as having the most future need in the group and placed it 3.5

in the entire list. Both graduates and employers placed read a trace

at the bottom of the group for future neéd.
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TABLR 4.27

RANKING OF TASKS PERFORMED IN DOCUMENTATION IN TERMS OF

FUTURE NEED“OF THE TASK FOR ERTRY LEVEL PROGRAMMERS

ITEM —— B _ EMPLOYER
NO. TASK DESCRIPTION GROUP ITEM MEAN S D GROUP ITEM MEAN S D
RANK RANK RANK RANK

5.00 DOCUMENTATION

5.02 WRITE COMPUTER OPERATOR INSTRUCTIONS . « . « ¢« « o« o« « . « « « |01, 06,0 3.84 0.87 03, 17.0 3.58 0.8

5.03 WRITE DOCUMENTATION UPDATES AFTER A PROGRAM REVISION . . . . . | 02. 13.0 3.75 0.90 02. 15.0 3.63 0.8

5.01 PREPARE A PROGRAM DOCUMENTATION MANUAL , . « . . . « « .« « « « [ 03, 21.0 3.66 0.99 01. 13.0 3.64 0.97

5.04 SUMMARIZE THE CONTROLS IN PROGRAM TO DETECT ERRORS . . . . . . | 04, 43.0 3.34 1.03 04. 28,5 3.47 . 0.86

5.05 SUMMARIZE CALCULATIONS USED INPROGRAM . . . . . . . . . « . . |0O5. 51.0 3.22 0.97 05.‘ 38.0 3.32 0.98
"san: 1 = Very Low 2 » Low 3 = jio Chege 4 = High S = Vary High (Ses Appendix ¥)

Table 4.27 points out thet in the documentation group of: Five

items, the task showing thezgreatest fuimre need in the opiinion of

the mmaduates was write commmter operator ‘instructioms.

Employ=rs

rated prepare a program docmmentation manual as having the greatest

future:meed in the group. Write computer operator instructions was

also rated very high in the entire item list of 75 items. Both groups

placed summarize calculations used in program last in the group for

future need.
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TABLE 4.28
RANKING OF MISCELLANEOUS TASKS FERFORMED IN TERMS OF
FUTURE NBED OF THE TASK FOR ENTRY LEVEL PROGRAMMERS

ITEM e e GRADUATE === EMPLOYER

- NO. TASK DESCRIPTION GROUP ITEM MEAM § D GROUP ITEM MEAN® 8 D

BANK RANK RANK RANK

6.00 MISCELLANEOUS
6.06 USE JOB CONTROL LANGUAGE (CONTROL CARDS) . « « - - . . « . . . |Ol. 04.5 3.89 1.03 02. 21,0 3.55 0.98
6.03 PERPORM PROGRAM MAIRTEMANCE. . « . « . . « « o « v . « « « . . |0O2. 11.5 3.77 10.87 ol. 16.0 3.59 0.7%
6.02 PASURICOMPUTRR PBOGRAMS. . . . . . . .. ...........|03. 350 3.5 i1.11 04. 57.0 2.95  1.16
6.07 XERE VARTUALISTMMMASECTRCHNIQUES « . . « « « « « + . = « « « « « [04. 46.0 3.32 '1.28 03. 48.5 3.11 .1.26
6.08 "VREPORM NEMBERSWSIWM ARIYHMETIC . . . . « .+ - + - « . . . .}05. S8.0 3.06 1.081f]" 05. 61.0 2.86 0.95
6.09 CONVERT NEMBERSSPETWEEN NUMBER SYSTEMS . . . . ... . . . . . . |06. 62.0 2.97 1.18 06, 64.5 2.74 0.99
6.05 OPERATE COMPUTEREHOR PROGRAM:TESTS . + « « « « - + =+ « « « « |O7. 65.0 2.8 1.24 07. 66.0 2.69 0.98
6.04 CONVERT S™PROGFAMETO ANOTHER LANGUAGE. « « « « + « « « « . . . |08. 70.0 2.58 1.11 10. 73.0 2.42 1.12
6.0l KEYPONCHEPROGBAM... . . % o + « o ¢ ¢ o« 4 ¢ o = oo o s o o« «109. 72.0 2.41 1.00 09. 72.0 2.44 0.91
6.10 'PREPAREBRYNEER-CERRIAGE TAPE. . . 1 « o « « « o s o o « « « « |19. 73.0 2.28 1.00 08. 71.0 2.48 0.97

*Mema: 1 =Veryziow 2w low 3~ NoChange 4= High 5 = Very High = (Ses Appendtx. %)

In-zable 4.28 the graduat=s selected use job control._language in

the. miscellandous group-of tem items as having the greatest future need.

The employexrs selected perform program maintenance as the first task in o ﬁ

the list. Prepare printer carriage tape was chosen by the graduates as

having the least future need in the miscellaneous group. The employers

placed convert a program to another lanquage at the end of the list.

Both graduates and employers put prepare printer carriage tape very low

in the entire list of 75 items giving it a rank of 73.

The respondents were asked to list under other tasks in the survey
instrument any tasks that were not included. Refer to Appendixes K and

L for a list of these tasks. Working with CRT's was the only task men-

tioned by several graduates.
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Follow-Up Interviews

Twenty-six Qraduates and twenty-one employers were interviewed with
éhe assistance of an intezwiew guide (refer to Appendixes G and H) so
that all questions were .covered as equaily.as-possible. The responses
to the questions asked during the interview are summarized on the
following pages. The first seventeen questions were the same for
bdth groups and will be summarized together. The last two questions

will be discussed separately for graduétes and employers.

Summary Summary
{Graduate Response ' Employer Response
1. wWhat company stan- |Nome = 3 [None = 2
dards are used by |Standards Manual = 8 |standards Manual = 4
entry-level Standard Forms = 8 |Standard.Forms: = 2
programmers? Documentation Documentation
. : Standards = 4 Standards = 4
LI : Naming Conventions Naming Conventions
‘ For: . For: '
Programs = 4 Programs = 5 _
Files = § Files = 4 :
Data = 3 bData = 3 )
Follow Company Criteria For Dates = 1 "
Standards Policy = 4 |Supervisor Check
Comments 2 | Beginners and ~
Use Standard Makes Suggestions = 1
Utilities
Suggestions = 3
Have to Use
COBOL = 1
2. How do entry- Never = 5 |[Never = 3
level pro- Rarely = 4 |Rarely = 6
grammers Manner: Manner :
interact with U | Formal & Formal &
the following S Informal = Many " Informal = Many
people in thke E.| . Phone = 3 | Phone = 1
company? R | Meetings =" 4 | Meetings = 2
S | Personal Visits = 12 | Personal Visits = 6 :
Discuss Test = @ Discuss Test T
Results = 1 Results = 1 o
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Summary
Graduate Response

Summary
Employer Re=monse

2.

(Continued)

AuKttyay

I PO QO W
[ 30 s I o5 ik 4

Are there visual
display units
(CRT's) in any’
part of the envi-
ronment? If yes,
what are special
skills needed in
working on this
VDU (CRT)?

Are beginning
programmers
required to use
structured
programming?

If yes, what is

done in structured
programming?

Never =
Informal
Discussions
Analyst Assigns
Work and Gives
Directions
Meetings =
Analyst Provides
General System
Design & Layout =
Charts =

1

Never =
Informal

Interchange =
Project Teams =
Courses =

[

Yes
No

Be able to read
manual

Yes
No

]

]

Top~Bottom Flow
Minimal Use of Go
To Shells =
Book Format
Documentation
(Chapters)

]

11

|

10
16

18

Never =
Informal
Discussions =
Analyst Assimms
Work =
Programmer Work

as Analyst =
Work on Team= =

Never =
Informal -

Interchange =

Project Teams =
Formal Meetings =

Yes
No

]

Learn CICS--know

]

concepts
Screen Formatting

n

‘Data Communications

Knowledge =

]

Yes
No

]

Top~Down Concept

Minimal Use of Go
To Condense Main
Line

Programs” Follow
Samé Basic
Pattern Structure=

]

19
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Summary
Graduate Response

Summary
Employer Response

Continued

If no, do you
think structured
programming will
be required in
the foreseeable
future?

What file organi-
zation and access
methods are used?

Do entry-level
programmers work
with outside
software?

If !esl what

skills needed?

‘What types of

modifications,
etc., are done?

bre data-base
packages used?

If yes, which

one?

What kinds of
edits are entry
level programmers
required to use?

+ Chain Files

- No

Yes
No

u

Consecutive
Sequential

Index Sequential
Random (Direct)

Virtual

Others: .
Batch Files

tu i « «

ft

Yes
No

([

Minor

Updates provided

Modify package for
user application

wu

i

Yes

o

IMS
Forte (Burroughs)

non

Test for: -

Numeric, alpha-
betic, duplicate
record, positive,
negative, validity,
zero =

51

11
25
22
19

[

13
13

1

‘Yes

= 4
No \ = 15
Consecutive = 8
Sequential = 20
Index Sequential = 15
Random {Direct) = 18
Virtual = 2
Others:
PTS (NCR) = 1
Total = 1
will Replace IsaM= 1
Yes = 5
No = 16
Understanding = 1
Very limited = 1
Yes = 6
No = 15
IMS & IDMS = 1
Forte (Burroughs) = 1
Follows Program
Definition = 1
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Summary
Graduate Response

Summary
Employer Response

8.

10.

11.

12.

Continued

How do beginning
programmers do
printer align-
ment in prégrams?

Do entry~level
programmers
provide restart
points in their
programs?

If yes, how?

Do entry-level
programmers use
application or
detailed line-

‘handling routines

for data communi~
cations equipment?

What techniques
do entry-level
programmers use
in desk checking?

Totals:
Others

Batch &

| valid codes

Limit Checks,
Range Check, )
Required Fields,
Check Digit, Cross
Checking Files,
Error Conditions,
Date, Audit Trails,
valid Printer

Characters = 1
Line Counts = Many
Standard

Carriage Tape = Many
Dummy Forms = 1
Yes = 18
No = 8
Control Caxrds = 1
Specific Key

(Field) = 1
Application = 7
Detailed

Line-Handling = 2
No = 17

80-80 List Check

Check Cards

Manually Step
Through Program
Trace and Core
Dump

Cross Reference
Listing

Check with Other
Programmers

52

Line Counts =

Many

Standard
Carriage Tape = Many

Operator
Instructions = 1
Yes. = 7
No = 14
Control Cards = 1
Key Record e
Applicétion = 3

Detailed
Line~Handling = 2
No = 15

Boss Check Code
Check Off List
Check Programs
With Known
Results
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Summary
Graduate Response

Summary
Employer Response

13.

14.

15.

What are the most
common syntax and
logic errors made
by entry-level
programmers?

What is the
policy or

practice on
nested if's?

What are entry-
level programmers
required to do in
the way of
documentation?

How is documenta-
tion organized?

Spelling Errors

Punctuation

Keypunch Errors

Forgot to Define
Field

Missing
Instruction

Loops

Missing Periods
(coBoL)

Not Permitted = 17
Very Limited
Use Them = 3

]
(9}

Operator
Instruction
Sheets

Flowcharts

Many Comments

Sample Printed
Report

Specification
Sheets

Definitions
(Program, File,
etc.)

Error Message
Sheet

Layouts (Printer,
File, etc.)

Source Listing

Folders
3-Ring Binders
Manual
Book of Layouts

53

Field Length

Not Permitted = 13
Very Limited = 3

Operator
Instruction
Sheets

Flowcharts

Many Comments

Sample Printed
Report

Specification
Sheets

Definitions
(Program, File,
etc.)

Layouts (Printer,
File, etc.)

Source Listing

User Instructions

Folders
3-Ring Binders

.Manual

Bound Listings
Job Documenta-
tion Package
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Sumnary
Graduate Response

Summary
Employer Response

l6.

17.

5
What pruklems do
entry-~level
programmers
encounter in
program mainte-
nance that
differs from
when they are
developing a
program?

What are the
major applications
that entry-level
programmers write
programs for?

‘Sales~Commission

| Follow Other

Programmers LOGIC =
Forecasting Future
Needs
Not Having The

Most Recent

Listing

Accounts

Receivable
Accounts Payable
Inventory
Payroll

Accounting
Banking
Miscellaneous

54

18

1o

13

Follow Other
Programmers LOGIC=
Looking at Entire
Program For
Ramifications

Accounts
Receivable
Accounts Payable
Inventory
Payroll
Sales~-Commission
Accounting
Banking
Miscellaneous

12
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The graduates were asked the question: What were the things, subjects,
experiences, etc., from your two years in school that benefitted you

the most? 1In their opinion the graduates felt the feollowing had been
the most beneficial:

Programming Courses and Skills = 10 System Classes = 2
Accounting Courses = 6 Data Processing Club = 2
Hands On = 4 Different Languages = 1
Communication Skills 3

Graduates listed the following programming and othar skills that were
lacking when they started work:

Computei Operations = 3 Work On Other People's Programs
None = 2 Background on IBM Machines

Math Background on Burroughs Machines
Debugging ' Accounting

Applications Teleprocessing

Documentation

The employers were asked: What impressed you most about the graduates?
The answers received were:

Well Rounded D.P. Education
Hard Workers

Good Accounting Background

Very Competitive '

Could Write Programs Immediately
On-The-Job Training At School
Good Documentation

Logical Deduction Ability

il

"
NWwwLwm

Employers listed the following as skills needed most by our graduates:

None = 4
Experience (Programming and Operations)
General Business Knowledge

System Analysis and Design

Structured Programming

JCL

Data Communications (On Line T.P.)

School should Update Equipment




CHAPTER V

CONCLUSIONS AND RECOMMENDATIONS

Conclusions

On the basis of the findings in chapter four, the following
conclusions are drawn from the study:

’1. Both graduates and employers tended to rank the four,are;;::
frequency, performance, importance, and future need--the same for all
six groups of tasks, especially at the high and low ends of the groups.

2, Thé following tasks were listed in the top fifteen in all foué
areas by hoth graduates ;nd employers: Read a program listing, Desk
check a program, Correct logical errors, Test program using test data,
Write comments in program.

3. .Six tasks ;hat rahked in the last eight pOSitioné in the entire
list of seventy-five items were: Prepare a papér tape record layout,
Prepare a grid chart, Prepare a decision table, Prepare a printer carriage
tape, Convert a program to another language, and Write form test pattern
routines.

4. The interviews indicated thét many businesses are u;ing or are
considering an on-line system in the near future.

5. It would appear, based on the results of both the mailed
questionnaire and the personal interviews, that the Vocational, Technical
and Adult Education system‘is currently emphasizing ﬁhe,proper tasks . .
needed for entry-level programmers.
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6. Many employers indicated that operations experience was very
important to being a successful entry-level programmer (refer to
Appendix J and Q).

Recommendations

Based on the study the author makes the following recommendations:

i. Due to the changing nature of data processing, studies of this
nature should be conducted every five years.

2. Curriculum studies like Gateway Technical Institute, Kenosha,
is conducting to determine the relevancy of the data processing
curriculum presently being taught in VIAE schools in the State of
Wisconsin should be stressed. The data collected in this study should
be used as input to studies of the type being done at Gateway.

3. Technical Institutes training entry-level programmers in the
survey's populatiéh area should review their course content using the
results of this study as a guide to be sure that tasks high on the list
are emphasized and tééks low on the list are dropped or de-emphasized.

4. VTAE districts conducting data processing programming programs

should place considerable emphasis on the following entry-level pfogram~

ming skills:

read a program listing

desk check a program
correct logical errors

test program using test data
write comments
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5. VTAE districts conducting data processing programming programs
should place high emphasis on the following entry-level program skills:"

work with other programmers on problem

use company systems standards .

select appropriate data names for data

use coding sheets

corract syntax (clerical) errors

ase job control language

write higher level language instructions

6. VTAE districts conducting data processing programming programs
should minimize emphasis on the following entry-level programming skills:

prepare A paper tape record layout

prepare a grid chart

prepare a decision table

prepare a printer carriage tape

convert a program to another language

write form test pattern routines

7. VTAE districts conducting data processing programming programs
should include a knowledge of on~line systems in their curriculum.

. - 8. Data processing students should have some operating experience
on thzir school®s computer. This would help them better understand the
operating system of the computer and operator run procedures.

9. local advisory committees should be wisely used to determine
the entry-level programming skills necessary to succeed as a programmer
in a community. This could be done in the manner advisory committee
members were used to assist in piioting this study.

10. Related research studies should be conductéd in the data

processing programmer entry~level skills area such as:

A study to determine the correlation between employees' and
employers' opinions of necessary entry-level skills.

A study to determine if different entry programming skills are

necessary to succeed in a large data processing installation
vs. a small one. ’
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APPENDIX A

ORIGINAL TASK LIST
TASKS LIST

1.0C SYSTEMS ANALYSIS
1.01 Write a detailed description of a problem.
1.02 Communicate a problem with useés.
1.03 Communicate a problem with a systems anélyst.
1.04 Communicate a problem with users.
1.05 Prepare a system flqwchart.
1.06 Prepare a card record layout.
1.07 ?repare a printer spacing form.
1.08 . Prepare a tape record layout. S
1.09 Prebare a disk.record layout:
1.10 Prepare a paper tape record layout,

1.11 Other

1.12 Other
1.13 Other

2,U0 PROGRAM DESIGN

2.C1 Use all standard flowchart syﬁbols.

------- 2.02 Prepare a general (logic) program flowchart,
2.03 Prepare a detail program flowchart.
2,04 Prepare a grid chart.
2,05 Prepare a decision table.
2.06 Divide a proéram into modules (segmentation).
2.07 Use structured programming techniqdes., |
2.08~ Prepare test data for programs.
2.09 select appropriate data names fbr data.

2.10 select file organization and access methods for data files. -
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2.00 PROGRAM DESIGN (Continued)
2.11 Select appropriate programming language to be used for problem.

2.12 Other

2.13 Other

2.14 Other

3.00 CODING
3.01 Write machine language instructions.
3.02 Write assembler language instructions.
3.03 write higher level language instructions.
3.04 Write report program generator language instructions.
3.05 Write input instructions.
3.06 Write output instructions.
3.07 wWrite data transfer instructions.
3.08 Write arithmetic instructions.
3.09 Write decision making instructions.
3.10 Write unconditional branch instructions.
3.11 Use tape sort utility routines;
3.12 Write tape sort routines.
3.13 Use:disk sort utility routines.
3.14 Write disk sort routines.
3.15 Write table building instructions.
3.16 Write table searching instructions.
3.17 Write table sorting in;tructions.
3.18 «W;ite sequential disk filé handling routines,
3.19 Use index-sequential disk file handling routiﬁes.;
3.20 Write index-sequential disk file handling routines.
3.21 Use random disk file handling routines.

3.22 Write random disk file handling routines.
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3.00 CODING (Continued)

3.23 Use tape file handling routines,

3.24: Write tape file handling routines.

Use card file handling routines.

Write

Write

Write

Write

card file handling routines.
data communications instructions.
subroutines.

error routines.

Use library routines.

Write

Write

library routines.

address mod.fication instructions.

Use macros.

Write
ﬁrite
Write
Write
Write
Write
Write

Write

macros.
comments in program.

instructions for internal controls.
instructions for external contrels.
edit routines.

check digit checking routines.
check point-restart instructions.

form test pattern routines.

Use coding sheets.

Use efficient coding.

Other
Other

Other
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TESTING AND DEBUGGING

4.01 Read a program listing.
4.02 Desk check a program.
4.03 Correct syntax (clerical) errors.
4,04 Correct logical errors.
4,05 Read g trace,
4,06 Read a snapshot dump.
4,07 Read a memory dump.
4,08 Read a file dump.
4.09 Read a cross—refefence listing.
4,10 Test program using test data.
4.11 Test program using live (user) data.
4.12 Use cross réference listing.
4,13 Edit programs for effective use of primary storage,
4.14 Edit programs for effective use of secondary storage.
4.15 Edit programs for efficiency of compiler generated code.
4.16 Recommend corrections or modificétions to programs.
| 4.17 Other
4.18 Othér
4.19 Other
DOCUMENTATION
5.01 Prepare a program documentation manual.
5.02 Wrife computer operator instructions required to run program.
5.03 Write program updates after a revision.
5.04 Summarize the controls built intq the prograii to detect errors,
5.05 Summarize calculations used in program. |
5.06 Other

63



5.00 DOCUMENTATION (Continued)

5.07 other

5.08 other

6.00 AUXILIARY OR MISCELLANEOUS
6.01 Provide control cards for progfam.
6.02 Keypuﬁch program.
6.03 Patch computer programs.
6.04 Perform program maintenance.
6.05 Convert a program to another language.
6.06 Operate computer for program tests.
6.07 Use job control language (JCL).
6.08 Use virtual storage techniques.
6.09 Use number systems.
6.10 Understand operating system.

6.11 Other
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APPENDIX B

LETTER TO EMPLOYEE RECEIVING SURVEY INSTRUMENT

4802

State of Wisconain \ 80ARD OF vOCATIONAL, TECHNICAL & ADULT EDUCATION

EUGENE LEHRMANN

State Dicecter
n Averye

Sheboyga
MADISON, WISCONSIN 53702

February 16, 1976

Dear Graduate:

. The Vocational, Technical and Adult Education System in Wisconsin is
conducting a statewide research study aimed at identifying job tasks,
performance levels, general education, and other learning experiences
as they relate to data processing programmers. District One and Gateway
Technical Institutes have been designated to conduct this study as a
cooperative project. The results of this study will be used to revise
and update the data processing program in an effort to prepare people
better for the world of work.

As a graduate of an associate degree data processing program, your
assistance would be of great value. We would greatly appreciate your
taking about twenty minutes to complete the enclosed questionnaire and
return it, together with the informational cover sheet, in the enclosed,
self-addressed envelope. If your position does sot involve programming,
please answer only the questions on the informational cover sheet and
return,

If you have any questions concerning the survey, please call
Joseph N. Kettner, District One Technical Institute-Eau Claire,
715-836-3933.

In an effort to obtain an even better analysis of needed program changes,
we would also like to receive input from your supervisor if he/she
supervises people that do programming. With this in mind, would you
please give the other questionnaire packet to your supervisor and ask
that he/she complete and return it. ’

The results of this survey will be furnished to you upon your request.
Sincerely, .

Euggne |Lehrmann

Sta irector
EL:go
Enclosures
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APPENDIX C

FOLLOW~UP LETTER TO EMPLOYEE RECEIVING SURVEY. INSTRUMENT

DISTRICT ONE TECHNICAL INSTITUTE - EAU CLAIRE

P P E e e e e e i e e - — e o e

620 WEST CLAIREMONT AVENUE
EAU CLAIRE, WISCONSIN 54701

March 3,_1976

Dear Graduate:

Approximately two weeks ago you were sent a questionnaire relating to a
study being conducted by District One ané Gateway Technical Institutes.
At this time we:have not yet received your response.

It is of vital importance to the reliability of this study that we receive
a response from you. wWith this in mind, we have enclosed copies of a
questionnaire for you as well as one for your employer to complete (see
explanation on enclosed cover letters).

In the event that you have already returned the original questionnaire,
please ignore this reminder. If you did not have an opportunity to com-
plete the original questionnaire, please complete the one which is enclosged
and return it by March 16, 197€.

I sincerely appreciate the time you have given to the completion of the
guestionnaire.

Sincerely,

- St Hoezl (L

LY T

Joseph N. Kettner, Jr.
Principal Research Investigator

sb

Enclosures
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APPENDIX D

LETTER TO EMPLOYER RECEIVING SURVEY INSTRUMENT

State of Wisconsin \ BOARD OF VOCATIONAL, TECHNiCAL & ADULT EDU

EUGENE

4802
MADISON, w

February 16, 1976

Dear Employer/Supervisor:

The Vocational, Technical and Adult Education System in Wisconsin is
conducting a statewide research study aimed at identifying job tasks,
performance levels, general education, and other learning experiences

as they relate to data processing programmers, District One and Gateway
Technical Institut.es have been designated to conduct this study as a
cooperative project. The results of this study will be used to revige
and update the data Processing program in an effort to prepare people
better for the world of work.

As a supervisor of a graduate(s) of an associate degree data processing
Program, your assistance would be of great value. We would greatly
appreciate your taking about twenty minutes in order to complete the
attached questionnaire and return it, together with the informatfonal
cover sheet, in the enclosed, self-addressed envelope. We have asked
one of cur graduates who is employed under your supervision to seek your
cooperation. This employee, through an interest in upgrading his/her
occupation/profession, is also cooperating with us in this study.

If you have auy questions concerning the survey, please call
Joseph N. Kettner, District One Technical Institute-Eau Claire,
715-836~3933,

The results of this survey will be furnished to you upon your request,

7

; Lehrmann
State |Director -

Sincerely,

EL:go

~ Enclosures
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APPENDIX E

INFORMATIONAL COVER SHEET FOR SURVEY INSTRUMENT

District One (Eau Claire) and Gateway (Kenosha) Technical Institutes February, 1976

— — o~ — — — . — —— — e e —— o —— — ——

DEFINITIONS FOR SURVEY RATINGS

Frecuency

1=Never..... Not performed by entry level programmer.

2=<Monthly, Performed less than monthly (bi-monthly, quarterly, e?c.) by entry
u level programmer.

3=Monthly... Performed monthly by entiry level programmer.

4=Weekly.... Performed weekly by entry level programmer.

5=Daily..... Performed daily by ertry level programmer.

Performance

I=Very iow.. Merely assists others in performing this task.

2=Low....... Performs task satisfactorily with constant supervision and some

assistancs.

3=Average... Pervorms this task satisfactorily with 1imited supervision.

4=High...... Performs this task satisfactorily wlthout asslstance or supervision.

5=Very High. Performs this task satisfactorily wlthout assistance or suparvnsf‘h
v and can |ead others In performing this task.

Importance .
1=Slight.... Mastery of this task Is only slightly Important for entry leve!

emp loyment.
2=Some...... Mastery of this task is of some importance for entry level employment.
3=Important. Mastery of this task is Iimportant for entry levei employment.
“4=Very...... Mastery of this task is very important for entry level empioyment.
5=Critical., Mastery of thls task 1s critical for entry level emplioyment.

Future Need -

1=Very Low.. Need for task will deciease greatly during the next five years.
2=Llow....... Noed for task will decrease during the next five years.
3=No Change. Nuad for task will remain the same fcr the next flve years.

4=High...... Need for task wlll increase during the next flve years.
5=Very High. Need for task wlil Increase greatly during the next five years.

T R A A I I R I R R R R R R R AR R R R E R EE R EEEE
Please check one: [/ ./ Employer/Supervisor / _/ Employee / / Not Employed in D.P.

Name Title

Company Name

Address,

Clty State Zip Code

”

Telephone Number: (Area Code) -

Number of programmers In your installation

Number of years of programming experience you have

Would you be available for a follow=-up interview? Yes /_ 7 No / 7

If you would Ilke a summary of the study findings, place a check in the box. [/ _/
Your name will remain confidential.
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| Dlstrict One (Eau Claire) and Gafeway (Kenosha) Technlcal Institutes - | Fabruary, 1976

- w e — e W e W e W S b m an e e s - S el e wm R WA

mmm&mwmewmmemmmmwmmmmwmmwmmmwmm
work. T making this response, circle a 1" (Never) under the FREQUENCY colum 1f the task is not perferned by entry

Tevel programers and proceed to colum (D) FUTURE NEED. If the task 1s perfomed by entry Tevel programers, please
complete a1l four colums. |

. A B C D
' FREQUENCY  PERFORMANCE  IMPORTANCE  FUTURE NEED
th f ,
aﬁiCheagzdpgrfg:ncgd?roup 1ist and rate any other tasks T oy Lo TSTIGE - oVary Ton

2=CMonthly  2=Low 2=50me 2=Low
BMonthly  3eAverage  3=Important  3eNo Change

INTHOYLSNT AEAINS

4 XIaNIddw ~

) b=Weekly 4=Hlgh d=Vgry =High
1,00 SYSTEMS ANALYSIS AND DES|GN 5=Daily 5=Very Hligh  5=Critical 5=Very High
1.0} Use company system standards , , . . .. ....... F2345 12345 12345 12345
1.02 Write a detalled description of a problem. . . . . ., P2345 12345 12345 12345
103 Work with users on prodlem . , . . ., . ., . o 12345 12345 12345 12345
1.04 Work with systens analyst on problem. . . ... ... P2345 12345 12345 15345
1,05 Work with other p}ogrammers onproblem . , . ...., 12345 | 12345 12345 ‘Ml 2345
1.06 Prepare a systen floichart , . .. .. ... ... 12345 12345 12345 12345
1.07 Prepare a card record layout , , . .. ., e P2345 12345 12345 12345
1,08 Prepars a printer spacing forn . . . ..., ..., v 123450 12345 12345 12145
1,09 Prepare a tape record layout . . . . ... ...... 12345 12345 12345 12345
110 Prepare a disk record layout . . . . ... ... ... 12345 12345 12345 12345
L1 Prepars a paper tape record layout . . . . . ... .. 12345 12345 12345 12345
L2 Other__ V2345 12345 12345 12345
200 PROGRMNDESIQN | | |
Use standard flowchart symbols . . .., ... ... . F2345 12345 12345 12345
Prepare a general (loglc) program flowchart. . . . . . ‘12345 12345 12345 12345
Pmmmadwmfwmmmﬂwmmf .......... 12345 12345 12345 ‘l2§{§”;w-f
04 Prepare agrid'chart » . oL L. u 12345 ”lf345 12345 12345 3
Prepare-a declslon table . . . . , . Covedeee 123450 12345 12345 12345

06 Divids @ program Infomodules. . . ..o vy 12345 12345 12345 12345
ﬂUw;ﬂwwmdmmmmMgmmem ......... 12345 12345 12345 12345

| ) Pf‘epare‘a‘kfssf daTa for Progr'ams N l. N ]2345 ‘ 12345 ]2345 ‘2345 ‘




/ LEVEL PROGRAMMER TASK INVENTORY -

PROGRAM DESIGN (Continued)

Select appropriate data names for data e e e e e

belect file organization & access methods for data files

Select appropriate programming language for problem. .
Other

CODING
Write assembler language instructions. . . ... . ..
Write higher level language instructions . . .. . . .

Write report program generator tanguage Instructions .

Use tape sort utllity routines . . . .........

Use Index-sequential disk file handling routines . .

Use random disk file handling routines . . , . . . . .
Use tape file handiing routines. . . . ... .. ...
Use card file handling routines. . . . ... ... ..

Write subrouflngs. e et e e e e e e e e e
Write error routines . . . .. ... ... e
Use Ilbrary routines . . . . . P L
erfé flbrary routines . . . . ., .. .........
Use macros‘.i ......... T T T

Write comments In program. . . .. ... .......

Write Instructions for lnferqal/exfernal controls, , .

PERFORMANCE:  IMPORTANCE

FREQUENCY FUTURE NEED
1=Never 1=Very Low 1=S]1ght 1=Yery Low
2=< Monthly  2=Low 2=Soms 2=Low
3=Monthly 3=Average 3=lmportant  3=No Change
4=Week |y 4=High 4=Very. 4=H| gh
5=Dai ly 5=Very High  5=Critical 5=Yery High
12345 12345 12345 12345
12345 12345 12345 1234
12345 12345 17345 12345
12345 12345 12345 12345
12345 12345 12345

12345 12345 12345

12345 12345 12345

123453 12345 12345

12345 12345 12345

12345° 12345 12345

12345 12345 12345

12345 12345 12345

12345 12345 12345

12345 12345 12345

12345 12345 12345

12345 12345 12345

12345 12345 12345

12345 12345 12345

12345 12345 12345

12345 12345 12345

12345 12345 12345

12345 12345 12345

12345 12345 12345

12345 12345 12345

12345 12345 2345




'LEVEL PROGRAMMER TASK INVENTORY:-

CODING (Continued)

Write edit routines. . . . . .. ..., ... .....
Write check diglt checking routines. . . . . .. ...
Write check point-restart instructions . . . .. ...
Write form test pattern routines . . . . . . ... ..
Use coding sheets. . . . . ... ... e e e e e
Other '

S R T T

FREQUENCY

PERFORMANCE

TESTING AND DEBUGGING
Read a program listing . . . « v v v v v v v v\ . B

Desk check a program . . . . . . . ., « v . o . ...
Correct syntax (clerical) errors . . . . . . . .. C.
Correct logical errors . . . v v v v v v v v w v u .

Readatrace . . . . . v v v v v v v e e s e

Test program using live (user) data. . .. .. ....
Edit program for effective use of auxiliary storage. .
Recommend corrections or hodlficafions to programs . .
Other .

Y

DOCUMENTAT I ON

Prepare a program documentation manual . ; . . . . . .
Write computer operator instructions . . . ... .. .
Wrife documentation updates after a program revision .
Summarize the confrolé in program to detect errors . .

Summarize calculations used in program . . . . ,.. . .

Q*hér

'IMPORTANCE  FUTURE NEED
1=Nevar 1=Very Low 1=Siight 1=Yery Low
2=<Monthly  2=Low 2=Some 2=Low
3=Monthly J=Average 3=Important  3=No Change
4=HWeekly 4=High 4=Very . 4=High
5=0al ly 5=Very High  5=Critical 5=Very High
12345 12345 12345 12345
12345 12345 12345 12345
12345 12345 12345 12345
12345 12345 12345 12345
12345 12345 12345 12345
12345 12345 '2345 12345
12345 12345 12345 12345
12345 12345 12345 12345
12345 12345 12345, 12345
12345 12345 12345 ° 12345
12345 12345 12345 12345
12345 12345 12345 12345
12345 12345 12345 12345
12345 12345 12345 12345
12345 12345 12345 12345
12345 12345 12345 12345
12345 12345 12345 1|
12345 12345 12345
12345 12345 12345 .

12345 12345 12345

12345 12345 12345

12345 12345 12345

12345 12345 12345

12345 12345 12345
45 1

23

12345

2345




RY LEVEL PROGRAMIER TASK INVENTORY © FREQUENCY  PERFORMANCE

INPORTANCE  FUTURE NEED

1=Never 1=Very Low 1=S11ght 1=Very Low
2= <Monthly  2=Low 2=Some 2=Low
3=Monthly 3=Average 3=Important  3=No Change
4=Weekly 4=Hligh 4=Very 4=High
0 MISCELLANEOUS 5=Dai ly >=Very High 5=Crltical 5=Very High
1 Keypunchprogram ................... 12345 12345 12345 12345
2 Patch computer programs. . . . ., ... ..., ... 12345 12345 12345 12345
> Perform program maintenance, . . , . . ... ... . 12345 12345 12345 12345
4 Convert a program to another language. . . . . ... . 12345 12345 12345 2345
> Operate computer for program tests . . ., .., . .. 12345 12345 12345 12345
5 Use job control language (Control Cards) . . .. . . . 12345 12345 12345 12345
' Use virtual storage techniques , . , , ... .. .. . 12345 12345 12345 12345
3 Perform number oystem arithmetic . . ., ., .. ... 12345 12345 12345 12345
) Convert numbers between number systems . . .. . . .. 12345 12345 12345 12345
) Prepare printer carriage tape, . ., , ., ... .... 12345 12345 12345 12345
Other — 12345 12345 12345 12345

TE: This section to-be filled out by graduates only. EMPHASIS

. 1=LItt]e or no emphasis
cate the amount of emphasis you feel should be given . 2=Less emphasis than now receiving
he following areas of instruction: : 3=5ame as present

4=More emphasis than now receiving

- GENERAL EDUCATiON AND LEARNING EXPERIENCES 5=0f major Importance-~greater emphasis
Accounting . . . . .. ... .. e e 12345 '
American Institutions (Government) . . . . ... .. 12345 .
Communications Skiils (English). . . .., ...... 1.2345 : --------------- 3
State Competitive Data Processing Exams, . . . . . . . 12345 - PLEASE RETURN. TO: -
Economles, ., ., ..., .. e e e e 1 2‘3A4 57 . ”Josepth..Ketfner.“Jri‘~;_ e
Effective. Spoaking (Speechi. . . . . - e e " 12345 i - District 1 Technical inst, -
e g 23es T e chiment g 1
Student Data Processing Clubs. . ., . . . . I 12345 - ' g N
Office Management. .. . ... . .. ... ce. 12345 ‘
. Psychology of Human Refations. . . . .. ..... .. 12345

Sta'ﬂSﬂCS;.......,-.....Av.~>f;"“ ;--’.-- '2345




¢ GRADUATE
' APPENDIX G

GRADUATE INTERVIEW GUIDE

DISTRICT ONE TECHNICAL INSTITUTE
ENTRY LEVEL PROGRAMMER COMPETENCIES INTERVIEW GUIDE

NAME

COMPANY NAME

1. Wwhat company standards do you use in your jcb? (Ask for the 5 most important
ones - examples) :

NONE

2, How do you interact with the following people in your company? ;(Give examples)

a. Users

b. Analysts

c. Other Programmers

77




4.

Do you have any visual display units (CRT) in any part of your environment?

YES NO

If ves, what are some special programming skills that you need when working
on the VbU (CRT)?

Are you required to or do you use structured programming? YES NO

Sotrtny

If yes, would you briefly explain what you are doing in structured programming?

If no, do you think you will be required to use structured pProgramming in the
foreseeable future? YES NO

What file organization and access methodg do yéu use in your shop?
COnsecutivg (Unordered - o Key)

Sequern:tial

Index Sequential

Random (Direct)

Virtual (Storage Access Method) (VSaM)

RERER

Others

Indicate the one used most often.

78



6.

10.

DO you use outside software? - YES NO

If yes, what skills do you need to use outside software?

What types of modifications, etc., are done?

Are you using any dzta-~base package? YES NO

if yes, which one?

How involved?

What kind of edits are yoﬁ doing? Give exampleé.

S

How do you do printer alignment in your programs?

Do you provide restart points in your programs? YES

If yes, how?

NO

79



11. Do you use application or detailed line-handling routines for data communications
equipment?

Example -~ formating on Vvbu (CRT)

12. What techniques do you use in desk checking?

13. Wwhat are the most common syntax and logic errors you make?

14. wWhat is the policy or practice on nested if's?

15. what do you do in the way of documentation?

80




How is it organized?

16. What problems do you encounter in pProgram maintenance that differ from when
’ you are writing a program?

i

17. WwWhat are the majqf applications that you write programs fqr?

+18. - What were the things, subjects, experiences, etc., from your two years in
school that benefited you the most?

19. What programming or other skills do you feel vou were lacking when you first
started work?

'“:;ju ’ 81

THANK YOU 3/15/76




EMPLOYER/SUPERVISOR APPENDIX H

EMPLOYER INTERVIEW GUIDE

DISTRICT ONE TECHNICAL INSTITUTE
ENTRY LEVEL PROGRAMMFER COMPETENCIES INTERVIEW CIIYDE

NAME

COMPANY NAME

1. What company standards are used by entry level programmers? (isk for the 5
most important ones - examples)

NONE

. 2. How do entry level programmers interact with the following people in your
' company? (Give examples)

a. Users

b. BAnalysts

c. Other Programmers

82




3. Do you have any visual display units (CRT) in any part of your environment?

YES W

et —

If yes, what are some special Programming skills that an entry level programmer
would need to use the VDU (CRT) ?

4. Are your entry level programmers required to use structured programming?

YES NO

If yes, would you briefly explain what they do in structured brogramming?

1

If no, do you think theywill be required to use structured programming in the
foreseeable future? YES NO

5:¢ What file orgaqization and aécess methods do you use in your shop?
Consecutive (Unordered ~ No Key)
Sequential
~ Index Sequential
Random (Diract)
Virtual (Storage Access Method) (VSAM)

‘Others

Indicate the one used most often, .




(73}

6. Do entry level programmers work with outside software? YES NO

If yes, what skills do entry lavel programmers need to use outside software?

What types of modifications do they make?

7. Do entry level programmers use any data-base packages? YES NO

TIf yes, which one?.

How involved?

8. What kind of edits are entry level programmers requirad to use? Give examples.

9. How do entry level programmers do printer alignment in their programs?

1C. Do entry level programmers provide restart points in their programs?
YES NO ’

If yes, how?




11. Do entry level programmers use application or detailed line-handling routines
for data communications equipment? Example - formating cn VDU (CRT)

12. wWhat techniques do entry level programmers use in desk checking?

13. what are the most common syntax and logic errors made by entry level programmers?

14, what is the policy or practice on nested if's?

EE RS gl

15. ' what are entry ievel programmers required to do in the way of documentation?

ERIC

Aruitoxt provided by Eic




How is it organized?

16. What problems do your entry level programmers encounta.’ in program maintenance
that differs from when they are writing a program?

17. wWhat are the major applications that your entry leval programmers write
programs for? ) :

18. What impressed you most about our graduates?

19. What skills are our gradvates in need of most?

,,,,,,,,,,,,,, o 3/15/76




GRADUATE
- APPENDIX I

SUMMARY OF GRADUATE ANSWERS TO INTERPYIEW

DISTRICT ONE TECHNICAL INSTITUTE .
ENTRY LEVEL PROGRAMMER COMPETENCIES INTERVIEW GUIDE

NAME 26 interviewed

COMPANY NAME

1. What company standards do you use in your job? (Ask for the 5 most important
ones - examples)

Use Standards Manual (8) Naming Coni - * .:: 2 _for:
Standard Forms (8) Programs {4), Files (5), and Data (3)
_Tocumentation Standards (4) Use Standard Utilities

Follow Company Standards Policy (4) Suggestionz (3)

Comments (2) Have to Use COBOL

3 NONE

2, How do you interact with the following people in your company? (Give examples)

a. Users No = 5 Rarely = 4
Discussion (formal and informal) Personal Visit (12)

Phone {3) Discuss Test Results

Meetings (4)

b. Analysts No = 3

Informal Frequent Discussions (11) Analyst Provides Gen, System

Meetings Design & Layout Charts (8)

Analyst Assigns Work ard iives Directiva

c. Other Programmers Rarely = 2

Mosfly Informal Interchange (13)

Project Teams (2)

Courses




4.

Do you have any visual display units (CRT) in any part of your environment?
10 YEs 16 wNo

If yes, what are some Special programming skills that you need when woriihg
on the VDU (CRT)?

‘Be able to read manual.

Are you required to or do you use structured programming? 6 YES 18 yNo

If yes, would you briefly explain what you are doing in structured nrogramming?

Top-Bottom Flow Minimal Use of Go To

Shells

Book Format Documentation (Chqg;ers)

'
I

If no, do you think you will be required to use structured programming in the
foresesable future? 5 YES 13 NO

What file organization and access methods do you use in your shop?
11 Consecutige (Unordered - No Key)
25 Sequential

22 Index Sequential

19. Random (Direct)

1 Virtual (Storage Access iizchod) (VSAM)

X Others Batch File and Chain Files

Indicate the one used most often.

88
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6. Do you use outside software? 13 vYES 13 NO
If yes, what skills do you need to use outside software?
What types of modifications, etc., are done?

Minor

Updates Provided By Software House

M. ify Package For User Application

7. Are you using any data-base package? 5 YES 21 NO
o —_—— —_
If yes, which one? IMS and FORTE (Burroughs)

How involved?

8. What kind of edits are you doing? Give examples.

Test for Numeric, Alphabetic, Duplicate Record, Positive, Negative,

Validity, Zero, Totals Batch and Others, Valid Codes, Limit Checks, Rauge

-~

Checks, Required Fields, Check Digits, Cross Checking Files, Error

Conditions, Date, Audit Trails, Valid Printer Character

9. How do you do printer alignmert in your programs?

Line Counts

Standard Carriage Tape

Dummy Forms

10. Do you provide restart points in your programs? 18 vES -8 NO
If yes, how?

Control Cards

Specify Key (Field)

89




11,

13.

7

equipment? Example - formating on VDU (CRT)

No - 17

2

r—m-.ﬂ.‘*,?___\ . ’-M. \--—-—~. — ) . )
Do you use application or detailed line-handling routines for data comrunications

What techniques do you use in desk checking?

80-80 List Check

Cross Reference Listing

Check Cards

Check With Other »rogrammers

Manually Step Through Program

Trace

t’oxre Dumps (Some)

- What are the most common syntax and logic errors you make?

Spelling Errors

Loops

4

Punctuation

Missing Periods (COBOL)

Keypunch Errors “

__Forget To Define Field

Missing Instruction

14, What is the policy or practice on nested if's?

15'

Do Not Use (17):

6 said very limited

3 use

What do you do in the way of documentation?

Operator Instruction Sheets (Run Manual)

Specification Sheets

Flowcharts

Samples of Printed Report

Error Message Sheet

Program Definitions

Many Comments

90



le6.

17.

18.

19,

How is it organized?

Folders

3 Ring Binders

Manvuls

Book of Layouts

What problems do you encounter in program maintenance that differ from when
you are writing a program?

Following Other Programmers Iogic (18)

Forecasting Future Needs

Not Having the Most Recent Program Listing

What are the major applications that you write programs for?

Accounts Receibable (10) Sales~Commission (5)
Accounts Payable (7) Accounting (6)
Inventory (13) Banking

Payroll (7) Miscellaneous

What were the things, subjects, experiences, etc., from your two years in" -
school that benefited you the most?

Programming Courses and Skills (9) Different Languages
Hands On (4) ' . " Data Processing Club (2)
Accounting Courses (6) System Classes (2)

Communication'Skills (3)

What programming or other skills do you feel you were lacking when you first
started work?

Nore (2) ___Work On Other People's Programs

Computer Operati6ns (3) Background in IBM Machines

Math Background in Burroughs Machines .
Debugging Accounting -

Applicatibns E . - Teleprocessing : Documentat;on

THANK YOU 3/15/76
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EMPLOYER/SUPERVISOR AFPENDIX J

SUMMARY OF EMPLOYER ANSWERS TO INTERVIEW

DISTRICT ONE YECHNICAL INSTITUTE
ENTRY LEVEL PROGRAMMER COMPETENCIES (NTERVIEW GUIDE

NAME 21 interviewed

COMPANY NAME

1. What company standards are used by entry level prcgrammers? (Ask ror the 5
most important ones ~ examples)
Standards Manual (4) . Criteria for Dates sfandardr
Standard Forms (2) Superyisor Checks Beginner's Programg
Documentation Standargs (4) and Makes Suggestions
Y¥aming Conventions for: i 3
Programs (5), Files (4), Data (3)
2 NONE .
2.

How do entry level programmers interact with the following people in your
company? (Give examples)

a. Users No = 3 Rarely = 6

Discussion (formal and informal) Personal Visits (&)

Phone Discuss Test Results

Meetings (2)

b. Analysts No = 2

Informal Discussions (11) Analysts Ass.i;n Work

Programﬁers Also Work as analysts (2)

Work on Teams

c. Other Programmers Rarely =

Frequent Informal Interchange (ll)

Formal Meetlngs

Work on Teams (2)
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3. Do you have any visual display units (CRT) in any part of your environment?y
9 Y¥ES _12 No

Jf yes, what ar: some special programming skills that an entry level programmer
would need to usa the VDU {CRT) ?

Learn 7IC§ - know Concepts

Screen Formatting

Data Communications Kuowledge

4. Are your entry level Programmexs required to use structured programming?

2 YES 19 yo

If yes, would you briefly explain what they do in structured programming?

Top-Down Concept, Minimal Use of Go To, Condense Main Line

Programs Follow Same Basic Pattern Structure

If no, do you think theywill be required to use structured programming in the
foreseeable future? 4 YES 15 no

5. What file organization and access methn s do you use in your shop?
8 Consecutive (Unordered - No Ke,

20 Sequential -

15 Index Sequential

18 Random (Direc*)
2 Virtual (Storage Access Method) (VSAM)
3 Others Total, PFS (NCR), will Replace ISAM e

Indicate the one used most often,

53




6. Do entry level programmers work with outside software? 5  YES i6 XNO

If ves, what skills do entry level programmers need to use outside software?
What types of modifications do they make?

Very limjited

7. Do entryrlevel programmers use any data-base packages? 6 YES 15 NO

If yes, which one? IMS, IDMS, FORTE (Burroughs)

How involved?

8. Wha* kind of edits are entry level programmers required to use? Give examples.

Follows program definition

)

9. How do entry level programmers do printer alignment in their prd@rams?

Line Counts

Standard Carriage Tape

Operator Instructions

10. Do entry level programmers provide rastart points in their programs?
7 YES 14 NO

If yes, how?

Key Record

Control Card
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3 2
e e, pee————————
11l. Do entry level programmers usa application or detailed line~handling routines

for data communications equipment? Example - formating on VDU (CRT)

No = 15

12, what technigques do entry level programmers use in dask checking?

Boss Checks Code

Check Off List

Cheok Program Against Known Results

13. what are the most common Syntax and logic errors made by entry level programmers?

Field Length

14. what is the policy or practice on nested if's?

No = 13

Very Limited = 3

15. what are entry level programmers required to do in.the way of documentation?

Operator Instruction Sheets (13) Source Listing
Definitions (Files, Programs) Job Card Specifications.
Flowcharts i Many Comments

Layouts (Printexr, Files, Cards, etc.) Sample Reports

User Instructions

95 .
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How is it organized?

3 Ring Binders Manuals

Folders (Documentation)

Bound listings

Job Locumentation Package

16. What problems do your entry level programmers encdunter in program maintenance
that differs from when they are writing a program?

Foilowing Other Programmers Iogic (12)

Iooking at Entire Program for Ramification

17. what are the major applications that your entry level programmers write
programs for? '

__Accounts Receivable (12) Sales-Commission (3)
chounﬁs Payable (7} Accounting (9)
inventory (€) Banking
Payroll (7) Miscelianevus

18, What impressed you most about our graduates?

Well Roundéd D. P. rducation (5) Good Accounting Background (3)

Could Write Programs Immediately (2) On-the-Job Training at School

Hard workers (5) Good Documentation

Very Competitive (3) Logical Deduction Ability

19. What skills are our graduates in need of most? None = 4

Experience (Programming and Operations) JCL

General Business knowledge Data Communications (On Line T.P.)

Systems Analysis and Design

Structured Programming

School should Update Equipment

M

THANK YOU : 3/15/76
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APPENDIX X

GRADUATE ANSWERS TO OTHER TASKS ON SURVEY INSTRUMENT

1.00 SYSTEMS ANALYSIS AND DESIGN:
Mag. ledger (MMR).
Knowledge of programming terms.
CRT layouts.
Graphics display layout. )
Communicate effectively (informal talk, meetings, presentations).
Terminal screen layouts.
Prepare diskette layout.
Prepare operator run sheet.
Know limitations of languages.
Data record layout (Table Generation).
Teleprocessing.
Prepare memory storage layouts.

2.00 PROGRAM DESIGN:
When to use multi-languages.
Efficient core utilization.
Use various software packages.

3,00 CODING: :
VSAM file handling. ' .
Use data base software (IMS). R
Use CRT for remote job entry. -
Access the data base.
Write programs for CRT's.

4,00 TESTING AND DEBUGGING:
Data selection {(Good Correlation).
Check results with user.

5.00 DOCUMENTATION:
Organize documentation.
Edit ‘check documentation.
Technical report writing. ,
Write CRT operator instructions.
Record of data modifications.
Communicate with user via memos.

6.00 MISCELLANEOUS:
Wire boards (410, 510, 402).
Know full capabilities of your utilities.
Assist in operations.
Work overtime. '

JA FulText Provided by Enic PRI L ST AP




ERI!

Aruitoxt provided by Eic:

1.00

3.00
4.00

5.00

6,00

APPENDIX L

EMPLOYER ANSWERS TO OTHER TASKS ON SURVEY INSTRUMENT

SYSTEMS ANALYSIS AND DESIGN:
Write a purpose and intent paragraph.
Prepare memory record layout.
Detailed description of system. -
Read/understand a card, disk, tape layout.
Understanding of data base managers.
Interview user.
Prepare table layouts.
Give a design presentation tc users and/or project team.

(]

PROGRAM DESIGN:
Description of design.
Make decision of structure vs. non-structure, modular vs. non-
modular depending upon system requirements and available
resources.

CODING:
None.

TESTING ANu DEBUGGING:
Perform program modifications.

DOCUMENTATION
Nore,

MISCELLANEOUS :
Boolean logic =~ switching functiens,




APPENDIX M

GRADUATE SURVEY RESPONSES BY FREQUENCY COUNT
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District One (Eau Claire) and Gateway (Kenosha) Technlcal Institutes February, 1976

- ey v e an e L R e . T iy - s duy o e W T G s .

+ DIRECTIONS: Carefully read each task statement and respond as it would relate to any entry level programer where you
ork. In making this respanse, circle a "1" (Never) under the FREQUENCY colum if the task fs not performed by entry
level programners and proceed to column (D) FUTURE NEED. If the task is performed by entry Tevel programmers, please
complete all four colums. A o C' 0

At the end of each group, list and rate any other tasks FREQUEACY  PERFORMANCE,  INPORTAICE - FUTURE NEED

; - 1=Never l=Very Lo 1=Slight 1=Very Low
WHich are perfommed S 2= Monthly  2=Low 2=Some 2=Low
~ 3Nonthly  3=Average  3=Important 3=No Change
4=hgekly  4=Hlgh 4=Vary 4=High
| | 5Dai ly 5Very High  5=Critical  5=Very High .
1.00 SYSTEMS ANALYSIS AND DESIGN L ) 12345 12345 12345 12345
1,01 Use company sysfem standards . , . . LRI i |u.uz's;n«_ ‘: Honlml “””“"“"‘ 1 snnu‘
1,02 MWrite a detailad description of aprodlems v v v v v v | wwmww  smewms  wunws  wumwp
1,03 Work with users on Pr0b|9m -------------- BED YD (nany S5 8 02 yIuap
1.04 Work with systems analyst on problem . . . ..\ 4, Cnuwre  saus Counu s asmau

1,05 Work wlth ojher programersmén‘- problem v e ILU NG 076 % 1 REER] 11980

1,06 PrepareasysTem fiowchart . ., , .. ba e vy Wna IR Tt 0Dy e Thu A
1.07 Prepqreacard record layout v v v u v ' DuRB Coumn PUUNN BunN
1.03 Prepare a prinfer spacing fom . o v v v v v v v v u s Cunewn amwa SRR R

1,09 Preparea’raperecordIayouT............. “uny REE R fuUDDbLU BN

1,10 Prepare a disk record layout . . , ., Ve ¥ABWY 1IN MB o saRd 45wy
.11 Prepare 3 paper tape record layout o+ v v v v v v s ’ | m oyl DIw o w1 T
1,12 Other S0 01100 a1 34s oy 01

2,00 PROGRAM DESIGN ‘ e

2,01 Use standard flowchart symbols o, v v W . Yoo LAAUN T TARN O WRUBS 6 INKY

2.02 Prepere a genoral. (logic) program flowchart, . v\ v« wuwwm  samew  swams  1swnn
2,03 Prepare a detall program flowchart . o v v v v 0w vy Wexun  1tews  yunss  ue TR
2.0 Preparsagridchart . . o v v v i Wasie wEnay wwr I
2,05 Prepare a decislon fable v v v v o v v v v v v NS WMy wnwa 1 wusw g
100 206 Divide a progran Into modules, . o v v v v v v . Wumue wune emna vinaw
ERicovUmstm@dwwmmmghmmww.-------»A WHBBU  dvens duenw  sanaw

IToxt Provided by ERI

NIRRT  ERIC I R R X et TR B




Y_LEVEL PROGRAMMER TASK INVENTORY FREQUENCY PERFORMANCE ~ IMPORTANCE ~ FUTURE NEED

1=Never 1=Very Low  1=Slight 1=Very Low
-~ 2=<Monthly  2=Low 2=50ma 2=Low
3=Monthly 3=Average 3=Important  3=No Change
d=Weekly 4=High 4=Very 4=High
5=Dally 5=Vary High 5=Critical 5=Very High

T 12345 12345 12345 12345
* PROGRAM DESIGN (Continued) . | _

Select appropriate data names for data . . . . . ... 1w R 015 W W 1 smowa
Select file organization & access methods for data flles « x o u Cn oy SB N s oW
Select appropriate programming language for problem. . M50 ¢ b WERER DD
Other O ST U V111 o 'EEER
CoDING e
Write assembler tanguage instructions. . . ... ... AD s ew T 0 v Dmw B
Write higher level language Insfruéflons ....... R y e Linaa s lau %
Write report program generator language instructions . e e Y 61w 8 uwwBn Moo wn
Use tape sort utillty routines . . . .. ... e e @ s 1 xu W ssuun Y oranu
Use disk sort utility routines « « v v v v v v v . o0 K s wun 1 ca 11 auD 1 swna
Write table bullding Instructions. . . . . . . . ... 0B a1 @ 100 s inn Cianp
Write table searching Instructions . « .+ . . ., .. imona R E Tum % n Y iany
Write table sorting Instructions . . . . . ... ... ‘ @«unw 18BN tun ke BUean?
Write sequential disk file handiing routines . . . . . ' " nuuna 11 a%a 1 a0 1 1% an
Use Index-sequential disk file hand!ing routines . . . C manuws  -2rmnm 1 ana 1T nan
Use random disk file handling routines . . . . . ... " mux u inoxsu 13 40 snaen
Use tape file handling routines. . » . « . v o . . we muumu L s mwn crmus tumoan
Use card file handling routines. . . « « . . . I 1 s nus 1w enn naswan
Use data communications routines . . « « v v 4 v v W W f swonus Y mnn 10w v e% o
Write subroutines. . .« o . o v v o v e v L o M NBD 1umnew rumun s cwsn
erfeerrorrouﬂne.sm. e e e e e e e e e BE o s li1aun 1rcan REE L
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CODING (Continued)

irite edit routines. . v v v v v v v e
Write check digit checking routines. + . « v v+ 4
Nrite check point~restart Instructlons . . . ... .
Nrite form test pattern routines . . . .. . .. ..
Use coding sheets. « v v ¢ v v v v v vt v w0 e e
Jther

TESTING AND DEBUGGING .
Read a program [lsting . . « v v v v v v v o v e

Jesk check aprogram . . . v v v v v e i u e e e

sorrect syntax (clarical) errors . » . . . . .. ..
Correct loglcal errors « v v v v v v v e e e e e

a0 @ Traco . v v v o o v s 0 o v b ek e e e s e s '

ad 3 MEMOTY QUMD v + ¢ o o v v v 0 4w e e e e e
ead @ flledump « o v v v v i v v s h e e e
ad a cross-referance listing . . . . .. ... ..
'est program using test data . . . « . . .. . . ..
[ost program using live (user) data, . . ... ...
=dit program for effective dse of auxiliary storage.
acommend corrections or_modlficaflons to programs .h
Yther:

JOCUMENTAT ION

repare a program documentation manual . . . , . . .
irite computer operafor instructions . . « + . + .
irite documentation updates after a program revision
summarize the controls in program to detect errors .

summarize calculations used In program . « + . 4 « )

)ther.
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2=< Monthly 2=Low 2=Some 2=Low
3=Monthly 3=Average 3=Important  3=No Change
- 4=Heekly - 4=High 4=Very 4=High
5=Dal ly 5=Very High  5=Critical 5=Very High
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FVEL PROGRAMMER TASK INVENTORY FREQUENCY  PERFORMANCE  INPORTANCE™ FUTURE NEED ' - '

1=Never 1=Very Low 1=51ight 1=Vary Low -

2=<Monthly 2=Low 2=Some 2=Low

3=Monthly 3=Average 3=Important  3=No Change

—— . A=Weekly 4=High 4=Very 4=High

5=Dal ly S5=Very High 5=Critica! 5=Very High.
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This section to be filled out by graduates only. EMPHASIS
1=Little or no emphasis
e the amount of emphasis you feel should be given . 2=Less emphasls than now receiving
folluwing areas of instruction: 3=Same as present
- _ 4=More emphasis than now recelving
5=0f major Importance-~greater emphaslis -
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District One (Eau Claire) and Gateway (Kenosha) Technical Institutes

February, 1976
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DIRECTIONS: Carefully read each task statement and respond as it Would relate to any entry level programmer where you
work, Tn making this response, circle a "1" (Never) under the FREQUENCY colum if the task is not performed by entry
Tevel programers and proceed to colum (D) FUTURE NEED. If the task i perfommed by entry leve] programmers, please

complete all four colums, |

37 Use structured.programing technlques. . . .

A B ¢ S N
At the end of each group, Tist and rate any other tasks EEEQUENCY PERFORMANCE I@PORTANCE FQTURE NEED
which are perforned. | =Never 1=Very Low  1sSlight [=Very Low
2=< Monthly  2=Low 2=S0me 2=Low
, Monthly  JeAverage  IeImportant 3eNo Change
d=Negklv  4=High 4=\ary d=High
) 5<Dai! 5=Very Hlgh 5=Crifica| 5=Very Righ
1,00 SYSTENS AVALYSIS AKD (o CoTTEes 12345 12345 12345
1.01 Use company system standards » .+ v v v b v v s s WR O ve 18NV dtummw v anpa
1,02 Write a defailed description of a problem, . , . . . . CoMBBOOG wBDa M wewnn
103 Work with users on problem v v v v v v v vty DOUEE oWl snuut rxww
1,04 %mwﬁhwﬁmsmﬂwfmpmMm.. ....... Trswa s HO iswan aawaw
1,05 Work with other programmers dn'pﬁoblem ........ PUSON osent Limmnm ganmy
1,06 Prepare a system flowchart » v v v v v v v sy s ITAN s anat amwnt renw
1,07 Prepare a card record fayout « v vy v v v u L, ,BBBW O 2 eNB e TumBY Doy
1.0 Prepare a printer spacing form v . /W v v vy L s BRWANL L ANEY lbume g iUy
1,09 Prepare a tape record Iayduf CU e BBBB G 24BNy 1enmy Wien s
1,10 Prepare a disk record layout . o v v v v v v u L PAWR O enm . 1 Mmua taxns
.11 Prepare a paper tape record layout v v v v v v 4 R I N A I A A I I
1,12 QOther IR RN Sih e n‘zzzs Ceds
i '5§OCRAM - ~ R,
Use standard flovchart )
! Prapara a general. (loglc) program flowchart., . . . . G MBMAL dwWEG i aEBy baan
Prapare a detall program flowchart v v v v v vy v ww  mEuMBW  daEW e amnm 9 Iwu s
Prepareagrid chart Ly s muas vamae uaae wesie
| Prepare a decisionfable « v v v v v v v v v v v @mBEL GEN O ypue sBHB
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_LEVEL PROGRAMMER TASK INVENTORY

PROGRAM DESIGN (Continued)

Select appropriate data names for data . . . . . . . .
Select file orgahlzaflon & access methods for data files
Select appropriate programming language for problem. .
Other

CODING .

Write asser ~~age lnstructions. . . . . . h e
Write higi-~ lew  language Instructions . . . . . . .
Write report prugram generator language instructions .
&ehmswfwnﬁymwmﬁ........}...
Use disk sort utility routines . . . . ... e
Write table building instructions. . . . . ... e
Write table searching Instructions . . . . . . Ve e
Write table sorting Instructions . . . . . .. . . .. '

Write sequential disk flle handling routines . . . . .
Use index-sequential disk file handling routines . . .

Use random disk flle handling FOUtings v v« v v v o v
Use tape file handling routines. . . . « o+ + . .o
Use card file handling routines. . . . + « ¢ « + « & .
Use data communications routines .  « v o v s o o 4 & :

Write subroutines. « « « v o v o 0 v v vi o e e e
Write BrrOr FOUTINES » « v v v v v o v v eie v e e o s
Use ITbrary routines « o o v o o v v v v v i o v v o
Write 11brary routings « v o v o v o vens o v o o
‘Use;ma;ros . P Cee e e

. ri+§:cgmmén+S;ln,pr¢gram. .

FUTURE NEED

FREQUENCY PERFORMANCE IMPORTANCE

I=Never 1=Very Low 1=S1ight 1=Very Low
2=< Monthly  2=Low 2=Some 2=Low
3=Monthly =Average 3=Important  3=No Change
4=Weekly 4=High 4=Very 4=High
5=Dally - 5=Very High 5=Critical 5=Very High
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F

LEVEL PROGRAMHER TASK INVENTORY

CODING (Continued)

Write edit-routines. . . . .. . ...

Write check diglt checking routines. .

Write check polnt-restart instructions

Write form test pattern routines
Use coding sheets. . . . . ...
Other

.

.

TESTING AND DEBUGGING
Read a program listing . . . ..

Desk check a program . . . . . .
Correct syntax (clerical) errors
Correct joglca!l errors . . . . .
Read @ 1race « v v v v v v v o &
Read amemory dump . +. « « « «
Read a flledump . . . . . . ..
Read a cross-reference llsting .
Test program using test data . .

‘Test program using live (user) data. . . ... ..

Edit program for effective use of auxlliary storage..

Recommend correctlions or modifications to programs .

Other
DOCUMENTAT 10N

Prepare a program documentation manual . . . . . . .

Write computer operator Instructions . . . ... ..

Write documentation updates after a program revision

.Summarize the controls In program to detect errors .

Summarze calculations used In pragram . . . . .

ERIC

Aruitoxt provided by Eic:

FREQUENCY

PERFORMANCE IMPORTANCE FUTURE NEED
1=Never 1=Very Low  1=Slight 1=Very Low
2=< Monthly  2=Low 2=Some 2=Low :
3=Monthly 3=Average 3=important  3=No Change
4=Weekly 4=High 4=Very 4=High
5=Dally 5=Very High 5=Critical 5=Very High
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L. PROGRAMMER TASK_INVENTORY

ELLANEQUS

UNCH PPOGRaMm &« v v e e v e a e e e e
h computer programs. . . . . e e e co e
orm program maintenance. . . . . . . . v e e

ert a program to another language. . . ... . . . .
ﬁemmﬁwprmwmf%n......Q...
Job control language (Control Cards) . ... ...
virtual storage techniques
orm number system arithmetic . . . . .. ... ..

ert numbers between number systems . . .. ... ..
are prlnfér carriage tape. . . . . . . .. e

r

16 1 4 m

5223 ) 02

AW T R

1

4 3 un 12

ELR U B Y RS T

317 9w 16

0 ¢ 43 3 8

Y 4 s ]

e 10 0w

2 6 0 220 4

5 T4 18 S

9 024 2 2

6 1 0 0 0

1 621 % 1
1024 ¢ O
L N0 SN I I 1
I TRF TR
5 s 1 )
Ty 4
o 03 20 ¢
1k 11

0 0 0 1 0

R AR I

M 1lauusa

FREQUENCY PERFORMANCE ~ IMPCRTANCE  FUTURE NEED
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APPENDIX O
RANKS, MEAN, STANDARD ERROR OF THE MEAN,.STANDARD DEVIATION,

STANDARD ERROR OF THE STANDARD DEVIATION, AND
RANK DIFFERENCE FOR ALL TASKS BY ITEM NUMBER
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APPENDIX Q

LETTER FROM RESPONDENT

February 19, 1976

Dear Sir:

I am filling out this form for two of my employees. I have answered
these questions assuming the entry-level programmer was hired upon
graduation., My answers would have been more optimistic if this program-
mer had gone through operations first, I am a former graduate of then
K.I.T., and started as a computer operator. It has benefited me and

all others who entered operations as an entry to programming.

I wish the teachers would stress the importance'of a good computer back-
ground. The background I am speaking of is the contact with the computer,
the test procedures, the operator instructions, the data network, the
user contact and the scheduling and flow of work across the computer.

I believe the teachers are advocating immediate entry into programming
from school, as my last search for prospective computer operators at .
Gateway was fruitless. This was very discouraging as our salary_and ;
benefitwggggrémh_a19ng”withmthewopportunity«formadvancementTwis»veryw"mM~“~WWMWMNW~“““5

adequate. : . g

—

I, as programming supervisor, can attest to a good operations background.

Thank you,

Boyd Klofenstine

sb

Aruitoxt provided by Eic:




